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All red-blooded animals have spleens: their removal from the body 
does not cause appreciable permanent disturbance. The spleen has 
few functions that can be determined accurately, and it is quite evident 
that other organs with which it is associated in function readily assume 
its work. The changes in the spleen found in general necropsy service 
are seldom characteristic of the disease which caused death. The 
spleen has no known internal secretion and its nerve connection consists 
of unimportant fibers from the sympathetic and parasympathetic sys- 
tems. It contains a small amount of nonstriated muscle, which, as 
in other portions of the body, has the power to originate contraction, 
and, like the heart, the uterus and the intestine, it originates certain 
rhythmic contractions, noticeably during the digestive period. 

The spleen, according to Gross,’ has characteristics referable to age. 
In early life, the germinal foci in the malpighian corpuscles and endo- 
thelial buds resembling granulation tissue are most active. In 
middle age these tissues atrophy. The spleen is oversupplied with 
blood for its own nutrition, as are the kidneys, the liver and certain 
other organs, and like these organs its action relates to the constituents 
of the blood stream. The blood supply of an organ gives a hint, and 
only a hint, of its possible function. The splenic artery is the largest 
branch of the celiac axis, and from the celiac axis comes the blood 
supply of organs such as the liver, the spleen and the stomach, which 
are concerned in the preparation and conversion of food products into 
material for the nutrition of the organism. The spleen is closely asso- 
ciated in function with the liver. Rowntree? compares the spleen 
and the liver with the kidney, believing that the spleen acts as the 
malpighian bodies and the liver as the tubules, the one straining out 
certain substances from the blood and the other acting on the material 


1. Gross, L.: Studies on the Gross and Minute Anatomy of the Spleen in 
Health and Disease, J. M. Research 39:311-338 (Jan.) 1918-1919. 
2. Rowntree, L. G.: Personal communication. 
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brought to its vital laboratories. The material which is strained through 
the kidneys passes out of the body as urine, the purified blood passing 
back into the general circulation through the renal veins. The material 
which is strained out of the blood by the spleen is carried to the liver 
for further action. The liver has power to destroy micro-organisms 
and to detoxicate poisons as well as to eliminate through the bile 
function. In typhoid fever, the typhoid bacillus is found in the spleen 
and in the bile ; if quantities of bacteria are fed to experimental animals 
in whose intestinal tract ulcers have been produced, the same type 
of bacteria will be found in the bile. Here, however, the analogy ends, 
since the kidney tissue lacks the destructive power of the hepatic cell, 
and the kidney filter frequently becomes involved in the specific type 
of infection which it is attempting to eliminate, especially pyogenic and 
tuberculous infections, while the liver seldom fails to destroy or elim- 
inate the microbic or other noxious agents. The portal circulation of 
the liver includes the blood that has been acted on by the spleen, just 
as it includes the blood from the mesenteric vessels which contains 
unfinished products of digestion, all of which are subjected to the action 
of the hepatic cells before it is passed through the hepatic veins into 
the general circulation. The spleen initiates certain processes which 
it cannot finish; it is tied to the liver. Approximately one fourth of 
the total blood in the portal circulation comes from the spleen. The 
spleen is the one organ of the body in which normally the blood comes 
directly in contact with its constituent pulp, and the pulp cells are 
essential to the strainer action of the spleen, although other specialized 
cells aid the process. In intra-uterine life, up to the fifth month, 
the spleen, the liver and the lymphoid and adenoid structures of the 
body actively participate in the formation of the cellular elements of 
the blood, both red and white, a function which, so far as the red 
cells are concerned, is usually lost by the liver and spleen before birth, 
to be carried on to a great extent by other hemolymph bodies and by 
the bone marrow. After birth the spleen in health undoubtedly pro- 
duces white corpuscles and it is believed by some observers that in 
life-emergencies it may produce red corpuscles, as after a severe 
hemorrhage. 

The function of the spleen reaches its height in puberty, and senes- 
cence begins ; in this period its disorders become manifest, although they 
may have existed in a nonrecognizable form for a long time. In gen- 
eral, the spleen may be considered to have three functions: first, the 
filtering of micro-organisms and toxic substances from the blood; sec- 
ond, the production of lymphocytes, especially as a defense phenomenon, 
and third, the destruction of worn out red corpuscles, the end products 
of which make up the bilirubin of the bile. 
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FILTERING OF MICRO-ORGANISMS AND TOXIC SUBSTANCES FROM 
THE BLOOD 
We know that during disease micro-organisms gain entrance to 
the blood in various ways. It would appear that under certain normal 
circumstances bacteria are permitted to enter the blood stream, and 
the reaction stimulates the development of lymphocytes and other forms 
of resisting agents. This vital process we speak of as immunization by 
the development of antibodies. The typhoid bacillus is at work during 
the prodromal period. What we call typhoid fever is the defense phe- 
nomenon following the development of specific antibodies. It is pos- 
sible that the tonsils act as vaccinators in the maintenance of health, 


Fig. 1 (Case 10324).—Photomicrograph of splenic tissue in splenic anemia. 


permitting a few bacteria to enter the blood stream in the early stages 
of various diseases to start the immunizing process. These organisms 
may be eliminated from the blood by the urine without harm to the 
kidneys. When the elimination fails, the micro-organisms may be 
retained in the kidney filter, and the different varieties of hematogenous 
infections of the kidney result. Splenomegalia, occurring in chronic 
sepsis, typhoid, tuberculosis, malaria, syphilis and kala-azar, apparently 
is a result of the body’s inability to send sufficiently rapidly to the liver 
for destruction the micro-organisms which the spleen has caught and 
is unable itself to destroy. A number of cases of chronic splenome- 
galia appear to be due to the hibernation of micro-organisms in the 
spleen, where, for some unknown reason, they may become more or 
less immune to even energetic and prolonged treatment and may become 
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a source of general reinfection because of our inability to reach them 
in the splenic pulp with remedies. 

That white cells may pass out of the blood stream on the mucous 
surfaces of the body in health and return to the lymph channels is 
shown by the work of Stohrs and Adami,’ who demonstrated that the 
leukocytes pass out in the duodenum and upper jejunum, picking up 
bacteria and particles of fat, and that the pigmented areas in the liver 
are derived from killed bacteria. Hiss * goes so far as to state that 
certain phagocytes of the body are dependent on specialized foods 
derived from micro-organisms, and thereby acquire, as a defense phe- 
nomenon against special micro-organisms, peculiar protective properties 
which may be retained for life. Each of the splenomegalias dependent 
on a type of micro-organism is specific, and the micro-organisms may 
be retained in the splenic pulp for long periods, perhaps for the life of 
the patient, as in tuberculosis and syphilis. Even if the micro-organ- 
isms eventually die, the changes in the spleen are permanent and the 
organ may continue unnecessarily to destroy the red cells and cause 
a grave secondary type of anemia, a true splenic anemia which at the 
time of subsequent discovery would be of unknown origin. That the 
spleen has definite reactions to specific organisms is well shown by the 
infrequency of abscess formation in septic splenomegalias. Yet the 
effect of the different organisms on the spleen is the production of a 
definite basic pathologic picture, fibrosis and thrombophlebitis, in addi- 
tion to the specific changes due to the peculiar micro-organism which 
is responsible. This explanation is fair. The chronic anemia results 
from splenic fibrosis and thrombophlebitis without regard to the cause 
of the pathologic condition, and the terminal portal cirrhosis of the 
liver might be called a tertiary lesion resulting from the splenic anemia, 
itself secondary to a causative agent which may be no longer acting, 
while the accompanying bodily reinfections have their origin in an 
organism harbored by the spleen, as the organism of syphilis or of 
malaria. 

We know much less concerning the ability of the spleen to filter 
toxins from the blood; our reasoning is largely an attempt to explain 
known phenomena. The group of so-called toxic splenomegalias is 
most interesting and includes the splenomegalias of unknown origin 
having the basic phenomena, however, of generalized fibrosis of the 
spleen and the thrombophlebitis, causing chronic anemias, and as a 
possible end-result, cirrhosis of the liver. These unexplained spleno- 


3. Stohrs and Adami, quoted by Mayo, W. J.: The Relation of the Spleen 
to Certain Anemias, J. Ind. State M. A. 8:499-504, 1915. 

4. Hiss, P. H., Jr.: Some Problems in Immunity and the Treatment of 
Infectious Diseases, Arch, Int. Med. 4:32-63 (July) 1909. 
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megalias comprise those conditions heretofore called splenic anemias, 
a lack of known etiology being one of the chief requisites for such 
classification. It should be borne constantly in mind that the basic 
pathology of the spleen, that is, generalized fibrosis and thrombophle- 
bitis resulting in secondary anemia and liver changes, is essentially the 
same as the splenomegalias of known etiology such as syphilis, and the 
assumption of toxins acting to produce primary changes in the spleen 
and secondary changes in the liver is really an attempt to cover our 
ignorance of what the primary causes may be, or, it is only fair to 
say, have been. This is suggested by the similarity of the pathologic 
changes in the spleen in sp'enic an:mia and in syphilis as shown by 


Fig. 2 (Case 125899).—Photomicrograph of splenic tissue in syphil:s of 
the spleen. 


W. C. Chaney ® (Figs. 1, 2, 3 and 4). Assuming that there are such 
toxins filtered from the blood, are we to assume that all the blood 
must pass through the spleen by chance, or is there a peculiar attrac- 
tion between those chemical bodies or living micro-organisms which by 
some process of chemotaxis are diverted to the spleen? Rosenow ° has 
shown experimentally that bacteria may be trained to attack certain 
organs, that organisms which have been found actively concerned in 


5. Chaney, W. C.: Unpublished thesis. 
6. Rosenow, E. C.: The Etiology of Cholecystitis and Gallstones and Their 


Production by the Intravenous Injection of Bacteria, J. Infect. Dis. 19:527-556 
(Oct.) 1916. 
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acute appendictitis or acute cholecystitis have, in many instances, 
appeared definitely to attack the appendix or gallbladder in animals. 

The liver is the great agent of detoxication in the body. All the 
liver cells are alike and the pathologic processes of the organ are much 
simpler than of those organs containing various specialized cells which 
permit a wider range of pathologic variation. Detoxication of phos- 
phorus, arsenic and chloroform, for instance, is found to take place in the 
liver, and if beyond the vital possibilities of the liver, ends in acute fatty 
degeneration of the hepatic cells; if the process is very acute, necrosis 
of the liver cells is the outstanding feature at necropsy. Chronic failure 
to detoxicate toxic material ends in portal cirrhosis which represents an 
attempt to encapsulate diffuse poisons which the liver no longer is able 
to render harmless and to eliminate. Cirrhosis of the liver in the ter- 
minal stage of splenic anemia is usually called Banti’s disease, but does 
not differ in any important respect from cirrhosis of the liver without 
splenomegalia in chronic alcoholism. The alcohol cirrhoses as well as 
pepper cirrhosis of curry-eating persons of India are examples of 
poisons derived directly from the alimentary tract. We may with 
reason assume that unknown toxic products filtered out of the general 
circulation by the spleen produce the splenomegalia of splenic anemia 
and that the liver finally, unable further to detoxicate the poisons 
carried to it from the spleen, develops cirrhosis just as happens in 
the liver cirrhoses of alimentary origin. This would explain why 
removal of the spleen in some of the cases of splenomegalia of unknown 
cause results in betterment of the hepatic function by diverting the 
unknown toxin from the liver, although we are in a maze of speculation 
as to what becomes of the diverted toxic substance. It seems probable 
that the true explanation is that the chronic fibrosis and vascular changes 
in the spleen produce the agent which acts detrimentally on the liver 
cells without regard to the causes of the condition of the spleen. 
Another explanation which cannot be ignored is that by removal of 
the spleen the portal circulation is reduced by the amount of blood that 
the splenic vein carries to the liver, and there are sufficient uninvolved 
liver cells to care for the reduced volume. To the liver has been given 
the rare power of regeneration by cell hyperplasia. A considerable 
portion of the liver may be removed and hepatic regeneration take place, 
and this experiment can be repeated at intervals without causing death 
of the animal. 


THE HEMATOPOIETIC FUNCTION OF THE SPLEEN 
Hematologists differ widely in their views on the origin of the blood. 
The first blood in the fetus and the blood in lower animals that have 
only one kind contain only leukocytes. The spleen, in its adult func- 
tion, has power to destroy the worn out erythrocytes, leukocytes and 
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blood platelets, as well as to manufacture lymphocytes. In some indirect 
way the spleen acts as a regulator of red-cell production. Stradomsky * 
suggests a twofold action of the spleen on the bone marrow. He 
believes that it inhibits the overproduction of red cells and stimulates 
underproduction, the two influences balancing each other. 
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Fig. 3.—Histologic findings in seventy-two cases of splenic anemia. The 
pathologic processes are graded from + 1 to +5 to show the degree of increase 
of the various tissues above normal, which is rated as zero, and from —1 to 
—5 to show the decrease (Chaney). 


Johnstone,’ working in the Mayo Foundation under Mann, has 
studied the blood following splenectomy in man and the bone marrow 


7. Stradomsky, B. N.: The Spleen as a Regulator of Blood Production, 
Russk. Vrach, 15:1122, 1916; abstr. J. A. M. A. 68:885 (March 17) 1917. 
8. Johnstone, E. M.: Unpublished thesis. 
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in splenectomized animals. He has obtained constant and comparable 
results in animals only by repeated studies on the bone marrow of the 
same animals, removed at various times following splenectomy. He has 
found that leukogenesis is very active immediately after splenectomy 
and reaches its maximum quickly. It decreases in from one to three 
months, until it has resumed its preoperative degree of activity. Eryth- 
rogenesis seems dormant at first in about half the animals. It then 
becomes more active until it exceeds the preoperative activity. In the 
other half of the animals, erythrogenesis begins almost immediately 
after splenectomy, but so slowly that it is difficult to determine. In 
both instances, it reaches its maximum in from three to four months, 
remains stationary for about two months longer, and then gradually 
decreases. The experimental marrow findings correspond to the blood 
picture after splenectomy. In disease, a disturbance of this balance 
takes place which promptly affects the blood picture. One might com- 
pare the splenic vein with the mesenteric venous radicles of the portal 
vein which pick up products and carry them to the liver, where final 
conversion into material for the body’s needs is completed. According 
to this view it is assumed that the red corpuscles and other material 
strained out by the spleen have food value, which is undoubtedly true. 
On the theory once held that all the red corpuscles in the body are 
changed every seven days, it seems definitely established that the spleen 
does not indiscriminately destroy red corpuscles. Ashby,® working in 
the laboratories of the Mayo Foundation, has shown that the red cells 
of transfused blood may last from one to three months and that the 
elimination of transfused blood seems to depend more on an intermit- 
tent activity of the body than on the condition of the corpuscles. The 
splenic vein contains an excess of leukocytes and of iron, and no doubt 
the spleen is an active agent in iron metabolism and in storage. 

Much experimental work has been done which has to do with the 
blood conditions produced by the removal of the spleen. It is believed 
by some observers that the liver is permanently enlarged after sple- 
nectomy. Hirschfeld and Weinert *® found Howell-Jolly bodies nine 
years after splenectomy. Asher and Sollberger *t found polycythemia 


9. Ashby, Winifred: Some Data on the Range of Life of Transfused Blood 
Corpuscles in Persons Without Idiopathic Blood Diseases, M. Clin. N. America 
3:783-799 (Nov.) 1919; unpublished thesis. 

10. Hirschfeld, H., and Weinert, A.: Klinische und experimentelle Unter- 
suchungen iiber den Einfluss der Milz auf die erythroplastische Tatigkeit des 
Knochenmarks, Berl. klin. Wchnschr. 51:1026-1028, 1914. 

11. Asher, L., and Sollberger, H.: Beitrage zur Physiologie der Driisen. 
XIX. Fortgesetzte Beitrage zur Lehre von der Funktion der Milz als Organ 
des Eiweissstoffwechsels. Ueber die Kompensationsvorgange nach Milzextir- 
pation, Biochem. Ztschr. 55: 13-44, 1913. 
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after splenectomy and believed that splenectomy overstimulates the 
hematopoietic system. Definite changes in the number and kind of 
white cells have been described after splenectomy, and eosinophilia has 
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Fig. 4—Histologic findings in six cases of syphilis of the spleen. The 
pathologic processes are graded from + 1 to + 5 to show the degree of increase 
of the various tissues above normal, which is rated as zero, and. from —1 
to —5 to show the decrease (Chaney). 


been noted, usually after two years.’* Stephan produces evidence 
to show that roentgen ray and radium applied to the spleen shorten 


12. Giffin, H. Z.: Persistent Eosinophilia with Hyperleukocytosis and 
- Splenomegaly, Am. J. M. Sc. 158:618-629 (Nov.) 1919. 


13. Stephan, R.: Ueber die Pathologie der Blutgerinnung, Deutsch. med. 
Wehnschr. 46:684-686, 1920. 
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the coagulation time of the blood. On the contrary, Pearce, Krumb- 
haar and Frazier** found that secondary anemia appeared after 
splenectomy, but disappeared in three or four months. It is evident 
that our knowledge of the exact relation of the spleen to the formation 
of the blood and of the maintenance of the blood in normal condition 
is in a confused state. But a large experience with splenectomies for 
injuries and acute diseases and the removal of the spleen for various 
pathologic conditions, sustains the view of Warthin*® that the spleen 
is only one of the hemolymph bodies and various other tissues which 
have the power to destroy the worn out red cells and to develop white 
cells ; and that its changed function in disease does not so much concern 
the character of the red cells which occur in pernicious anemia as their 
reduction in value. The spleen is concerned with excessive destruction 
of the red cells rather than with the disturbance of their creation, and 
the regulatory effect on the bone marrow about which so much has 
been said is probably indirect rather than due to the as yet undemon- 
strated hormone. The anatomic structures of the spleen are involved 
in certain diseases somewhat differently, sufficiently to give rise to 
microscopic and macroscopic pictures which have some value. Such 
morphology as is shown in generalized fibrosis and thrombophlebitis, 
for example, without regard to the cause, can be looked on as the 
agent at least whereby the secondary anemia and probably the portal 
cirrhosis are produced. 

The effect on the liver is quite the same as those forms of portal 
cirrhosis which have their origin in the alimentary tract. 

With our present knowledge, therefore, satisfactory classification of 
the diseases of the spleen which are concerned in the anemias is not 
possible. One of the great difficulties in arriving at satisfactory data 
concerning the splenomegalias is that ordinarily we are unable to know 
that the spleen is enlarged until the enlargement is sufficient to be 
palpable beyond the free margin of the ribs, approximately twice the 
normal size. Percussion is an unreliable and overrated means 
‘of determining the size of the spleen. Roentgen-ray examination of 
the oxygen-distended abdomen, of course, has value, but we will not 
often apply this method to the ordinary anemias. Much of what little 
knowledge I possess of the subject has come from routine exam- 
ination of the spleen during abdominal operations. I have taken 
great pains to compare the size of the spleen under diverse con- 
ditions with the blood condition of the patient and with the liver, 


14. Pearce, R. M.; Krumbhaar, E. B., and Frazier, C. H.: The Spleen and 
Anemia, Philadelphia, J. B. Lippincott Company, 1918. 

15. Warthin, A. S.: The Changes in the Hemolymph Glands of the Sheep 
and Goat by Splenectomy, Contrib. Med. Research (Vaughan), Ann Arbor, 
1903, pp. 216-236. 
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and have removed many specimens from livers to obtain as early infor- 
mation as possible of changes in the liver in cases in which I have found 
the spleen more or less enlarged. In many cases of secondary anemia, 
the spleen was definitely enlarged but not sufficient in size to be pal- 
pated, and I have carefully observed some of the patients for months 
or years afterward without finding that a palpable splenomegalia devel- 
oped. Early evidence, therefore, of the primary manifestations which 
take place in the spleens eventually developing splenomegalia of pal- 
pable size can seldom be obtained. My information has been frag- 
mentary and inconclusive, but the mass of material which has passed 
through: my hands has left me with the impression that generalized 
splenic fibrosis and thrombophlebitis are the result of many causes, 
and the pathologic changes in the spleen, the liver and the blood are 
regularly developed without regard to the primary etiologic factors. 


| 
| 
a 
j 
% 
. 
4 
€ 
} 


STUDIES IN EXHAUSTION 
AN EXPERIMENTAL RESEARCH 


G. W. CRILE_ 
CLEVELAND 


INTRODUCTION 


The first purpose of this research has been to identify the organs 
and tissues which are affected by the various causes of exhaustion. It 
is at once obvious that these do not include the skin, the tendons, the 
connective tissue, the fat, the bones, the cartilage, the teeth, the hair, 
the organs of the digestive system or of the genito-urinary system, 
the lymphatic vessels or glands, the spleen, the sweat glands, the pan- 
creas or the organs of common sensation. The organs and tissues in 
which one would expect to find signs of exhaustion are organs that are 
essential to life within the period of death from acute exhaustion. 

The second. purpose has been to ascertain whether or not all the 
known causes of exhaustion produce identical end-effects in the essen- 
tial organs. That is to say, do insomnia, infection, exertion, emotion, 
asphyxia, exophthalmic goiter, iodism, anesthesia, the excision of 
organs, hemorrhage, etc., cause similar and identical changes in certain 
vital organs? The expectation that such an identity of change might 
be found was based on the identity of the essential symptoms of exhaus- 
tion—mental and physical prostration, rapid pulse, rapid respiration, 
falling blood pressure, sweating, etc. 

The expectation that the physical changes might be identical was 
also based on the fact that whatever the cause of exhaustion, stimulants 
are of no value; that the period of time required for ultimate restora- 
tion is much the same; that want of sleep intensifies the degree of 
exhaustion; that sleep accelerates repair—is essential for ultimate 
restoration. In other words, in these researches, we have physical 
evidence of the identity of the lesions in exhaustion, no less than of the 
identity of the condition whereby restoration is achieved. This physical 
evidence embraces changes in histologic structure, changes in the 
hydrogen-ion concentration of the blood; changes in reserve alkalinity ; 
progressive changes in the temperature and in the electric conductivity 
during the processes which lead to exhaustion. This evidence forms a 
foundation on which practical clinical methods are based.’ 


1. Throughout the prosecution of this research, an extensive study of the 
literature has been made by my collaborators and myself. Economy of space 
has forbidden the publication of an inclusive list. It should be added, more- 
over, that an adequate survey of the mass of literature in many languages 
which has been promulgated by the workers in the various fields with which 
these studies have been concerned would be a large research in itself. 
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I. INSOMNIA 


In 1900, during an investigation into the cause of shock, I first 
became convinced that in shock the brain cells must show morphologic 
changes. A histologic study of the brains of animals after traumatic 
and emotional shock was therefore undertaken in my laboratory, in 
collaboration with Dr. D. H. Dolley.2, These histologic studies were 
later extended, in collaboration with Drs. J. B. Austin and F. W. 
Hitchings, to include exhaustion from many other causes, such as 
exertion, infection, foreign protein reaction, acids, drug stimulants, 
excision of organs and activating secretions.* The identical effects 
produced in each instance on the histologic structure of the brain, the 
suprarenals and the liver, and the fact that in none of these studies 
could the primary cause of exhaustion be completely isolated, nor was 
it possible to determine exactly what fraction of the end-result was 
due to each contributing factor, led us to undertake an investigation 
of the exhaustion produced by the most normal type of energy trans- 
formation, involving neither an excessive drive nor any pathologic 
influence, namely, the exhaustion due to prolonged consciousness, or 
insomnia. 

Since into the average normal conscious state enter various factors, 
such as muscular exertion, emotion and “mental work,” it follows that 
these factors represent merely varying degrees of intensity of the color- 
less consciousness which runs along the quiescent border of sleep. 
Therefore, the organism may do as much work of an identical kind in a 
tense quarter of an hour of such concentrated consciousness, as is 
represented by a violent muscular exertion or an overwhelming emo- 
tion, as is done in several days of droning consciousness. 

But if droning consciousness with its slower rate of energy trans- 
formation is continued long enough, without even a moment of restor- 
ing sleep, then a degree of exhaustion would be reached as profound 
as that produced by the drive of a violent muscular struggle, of an 
intense emotion, of physical injury, of infection, etc., and the histologic 
lesions wrought by insomnia would be identical with those wrought by 
exertion, emotion, infection, etc. Moreover, it would follow,’that, if an 
animal is partially exhausted by insomnia, its complete exhaustion or 
death could be caused by less exertion, less emotion, less injury, less 
infection than would exhaust or kill a normal animal. 


2. Dolley, D. H.: J. A. M. A. 68:756-757, 1917; J. M. Research 34: 305-323, 
1916; ibid. 22:331-378, 1910; ibid. 24:309-343, 1911; ibid. 21:95-113, 1909. 
Dolley, D. H., and Crile, G. W.: J. M. Research 20:275-295, 1909. 

3. Crile, G. W.: Proc. Soc. Exper. Biol. & Med. 7:87-88, 1909-1910; Tr. 
Am. Surg. A. 28:553-559, 1910. Hitchings, F. W.: J. Exper. Med. 20:595- 
598, 1914. 
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Fig. 1—Classification of brain cells, showing progressive stages of exhaus- 
tion: A, Stage 1: The so-called hyperchromatic stage. The changes consist 
essentially in an increase in the chromatic material, both diffuse and in formed 
masses. The increase is not confined to the cytoplasm but occurs also in the 
nucleoplasm. 8B, Stage 2: The normal average amount of chromatin is present 
in the cell body, but it is beginning to disappear from the dendrite. Except 
for the latter change, this represents the practically normal cell. C, Stage 3: 
There is well marked disappearance of the chromatin. The tendency of that 
which remains is to collect peripherally in both the cytoplasm and the nucleo- 


plasm. The cell and the nucleolus are somewhat swollen. D, Stage 4: The 


chromatin has almost entirely disappeared from the cytoplasm, which is begin- 
ning to show signs of disintegration. E, Stage 5: Except in the nucleolus, 
there is no chromatin inside the nucleus, and very little outside. Vacuolization 
and disintegration of the cytoplasm are very apparent. F, Stage 6: The 
chromatin in the nucleolus is all that is left. The nucleoplasm is vacuolated. 
G, Stage 7: The chromatin in the nucleolus is passing out into the cytoplasm. 
The nucleoplasm is still further degenerated. H, Stage 8. The process of 
disintegration is carried still further. J, Stage 9: The chromatin has disap- 
peared even from the nucleolus. The nuclear membrane has almost disappeared. 
The cell membrane is extensively ruptured. The cell is dead. 
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Likewise, if the lesions in the brain, the liver and the suprarenals, 
which are produced by insomnia, are an index of the loss of physical 
power, and if the only normal antithesis of consciousness is sleep, then 
we should find that the histologic lesions of emotion, exertion and 
injury, like the lesions of insomnia, can be repaired only during sleep. 
Further, if reconstruction of the cells of the brain, the liver and the 
suprarenals occurs only during sleep, can a similar cellular reconstruc- 
tion be accomplished by artificially produced states which resemble 
sleep? Is it possible to induce by artificial means a state in which 
restoration is effected without loss of consciousness in sleep—a state 
in which the respiration and pulse are slower, the body temperature 
diminished, histologic changes in the brain, the liver and the suprarenals 
are in part at least repaired and the body energy is in part at least 
restored ? 

If there is an artificially induced state in which these results are 
achieved, then, conversely, in a man or animal in that state, injury or 
infection would produce slighter histologic changes in the brain, the 
liver and the suprarenals, would cause less alteration of the pulse, tem- 
perature and respiration, and consequently should produce a slighter 
degree of exhaustion. 

To test these hypotheses, our researches have included not only 
early and late histologic, biochemical, physical and clinical studies of 
animals subjected to varying degrees of insomnia, but also the effects 
of varying periods of sleep on the resultant lesions. We compared the 
restorative effects of sleep with those of substitutes for normal sleep, 
such as morphin and nitrous oxid. The study of diurnal sleep naturally 
suggested the study of seasonal sleep, and we added to our research 
histologic examinations of hibernating animals, before, during and 
after the period of hibernation. 

Since every manifestation of energy transformation is in the final 
analysis but a more or less intensified consciousness, studies of normal 
consciousness and of sleep give the least complicated picture of the 
mechanism by which energy is transformed, as well as the most funda- 
mental criterion for the study of all forms of intensified consciousness. 


A. HISTOLOGIC STUDIES 


Strong, healthy rabbits were chosen as the subjects of these experi- 
ments. They were kept awake by relays of medical students for periods 
ranging from 96 to 118 hours. They were given abundant food and 
water and were subject to the least disturbance that would suffice to 
keep them awake. Thus they existed without exercise, injury, infec- 
tion or apparent emotion—but without sleep. ' 
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The Brain Cells—The charts show the results obtained by plotting 
individual differential Purkinje cell counts * from seven rabbits in each 
of two series of experiments, in one series the recovery period being 
nine and one-half days, in the other sixteen days. A period of more 
than a year intervened between these two series of experiments; the 
differential counts were made at irregular intervals, and until the data 
were all in hand what its graphic expression would show was known 
to nobody (Fig. 2). ae, 


TABLE PurKINJE CELL Counts: NorMAL STANDARD 
For Rassits * 


Active Fatigued Exhausted 


| Stage Stage Stage Stage Stage Stage Stage Stage Stage Stage 
I II Ill IV Vv VI Vil ™X x 


Rabbit 1.... 


* In this table and in Tables 2 and 3, the figures are derived from the careful study of 
2,000 cells that were actually counted and of many more that were rejected because they had 
been cut through the nucleolus and axon. 


It should be stated here that in general our experiments have shown 
that any activation produces nerve cell changes throughout the central 
nervous system, these changes being most marked in the cortex, less 
in the cerebellum and clearly demonstrable in the medulla and the cord. 
As the changes in the Purkinje cells closely parallel those in the cortical 
and other nerve cells, and as the Purkinje cells by reason of their dis- 
tinctive size and shape most graphically portray the various stages of 
stimulation and exhaustion, they were used in making the differential 
cell counts described herewith, and we shall employ them for illustrative 
purposes throughout this discussion (Figs. 3 and 4). 


4. Since accurate observations depended on the establishment of a standard 
of cell classification, a method of making differential cell counts was devised 
by Dr. Hitchings, and the arbitrary classification shown in Figure 1 was adopted 
by Dr. Dolley and Dr. Austin. 


a 
Lt 
La 
Normal Rabbit 2.... 27 44 12 1g 4 4 0 0 0 0 : 
Normal Rabbit 3.... 16 48 21 ll 3 1 0 0 0 0 ' 3 
Normal Rabbit 4.... 29 32 19 13 6 0 0 1 0 0 } ; 
Normal Rabbit 5.... 29 35 20 8 4 3 0 1 0 0 
Normal Rabbit 6.... 25 40 15 6 6 6 2 0 0 0 
Normal Rabbit 7.... 35 30 22 4 5 2 0 2 0 0 vg 
Normal Rabbit 8.... 41 27 18 7 4 3 0 0 0 0 Jt 
Normal Rabbit 9.... 37 29 19 6 6 3 0 0 0 0 * 
Normal Rabbit 10... 29 33 23 7 4 3 0 1 0 0 # 
Group average....... 64.8% 34.5% 0.7% 
ld 
| 
Big 
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It will be seen that the period before the maximum increase and 
maximum decrease in the number of the active and fatigued cells, 
respectively, differed in the two series, in one being nine days and in 
the other three days. This difference is undoubtedly due to the fact 
that, owing to a combination of minor factors, the rabbits in one series 
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Fig. 2.—Progressive changes in the differential Purkinje cell count during 
recovery from insomnia. 


were more affected than those in the other series. The corresponding 
difference in clinical behavior bears out this assumption. 

It will also be seen that the maximum increase of the active cells 
is considerably above the average of 64.8 per cent. found in normal 
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rabbits (Table 1), so that there was apparently a period of overreac- 
tion (hyperchromatism ). 

In both series, the percentage of exhausted cells begins to increase 
again after the period of maximum reaction. In one series, every rabbit 
not killed by this time died soon after of a cause unexplained even after 
careful necropsies. We concluded, therefore, that the original “dose” 
of insomnia was really a fatal one, and that the apparently favorable 
reaction was only temporary, death doubtless being due to the fact that 
the brain cell destruction increased again until a nonsurvivable limit 


Fig. 3—Changes in the Purkinje cells of the cerebellum produced by long 
insomnia: A, section of normal cerebellum of rabbit; B, section of cerebellum 
of rabbit after insomnia of one hundred and nine hours’ duration. The well 
stained, clearly defined Purkinje cells in A may be compared with the faint 
traces of the Purkinje cells which are barely visible in B.  X 100. 


had been reached. It is probable that no individual, man or animal, can 
survive the loss of 15 per cent. of his brain cells. 

The Liver.—In observations on the livers from.a series in which 
animals were killed at varying times after prolonged insomnia, the 
liver was found to be markedly altered five times, moderately altered 
once, and normal twice. In other words, it was more or less affected 
in six out of eight experiments. 

The changes were most distinct near the peripheries of the lobules, 
and not only were the cell contents affected, but the cell walls also. 
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The nuclei were often eccentric, sometimes distorted in shape and 
in many instances had disappeared entirely. The granules were dimin- 
ished in number or had practically disappeared in many cells. There 
were vacuoles in many cells. The most striking change, however, was 
the marked swelling of the cells as a whole. In many cells, this was so 
extreme that it obliterated the normal linear arrangement of the cells 
and occluded the lymph and venous spaces between the rows (Figs. 


5 and 6). 


TABLE 2.—CHANGES IN THE LiveR AFTER VARYING PERIODS OF RECOVERY 


FROM PROLONGED INSOMNIA 


Time of Recovery 
After Insomnia 


Immediately after 
Immediately after 


18% hours 
hours 
68% hours 
5% days 
9 days 
9% days 
12% days 


Effect on Liver 


Markedly altered 
Markedly altered 
Normal 

Markedly altered 
Markedly altered 
Slightly altered 
Moderately altered 
Normal 

Markedly altered 


TABLE 3.—CHANGES IN THE SUPRARENALS AFTER VARIOUS PERIODS 
or Recovery From PROLONGED INSOMNIA 


Time of Recovery 
Cortex Medulla 

Immediately after | Markedly altered 

Immediately after Slightly altered Normal 
18% hours Normal Normal 
36%2 hours Slightly altered Normal 
68% hours Slightly altered 
5% days | Normal Normal 
9 days Slightly altered Normal 
9% days Slightly altered 


In a few instances, especially prepared liver sections stained by 
Best’s carmin method showed that in the cases in which much damage 
had been done to the liver there was a corresponding decrease in the 


glycogen content. 


Apparently, therefore, the organic changes were 


accompanied by loss of functional power, at least in this one particular. 


| 
| 
j 
{ 
An 
& 
| 
4 


CRILE—EXHAUSTION 205 


The Suprarenals—The histologic changes in the suprarenals can be 
grouped according to their occurrence in the medullary or the cortical 
portion. Those in the medullary portion were negligible, in five out 
of six observations the medulla being well stained and otherwise nor- 
mal, while in the sixth case there was but slight alterations. As for the 
cortex, on the other hand, in eight cases, six cortices showed alteration, 
while two were normal. In the former, not only were the ce!l contents 
affected, but in many instances the cell walls themselves. Many of the 
nuclei were irregular in shape and eccentric, while in some cells the 
nuclei had disappeared. The cytoplasm was frequently vacuolated, and 


Fig. 4.—Changes in the Purkinje cells of the cerebellum produced by pro- 
longed insomnia: A, section of normal cerebellum of rabbit; B, section of 
cerebellum of rabbit after insomnia of one hundred and nine hours’ duration. 
>< 1600. In A may be noted the clearly defined outline, the well defined nucleus 
and general distribution of the chromatin in the Purkinje cell, indicating that 
the cell is in a normally active stage. Contrast this with B, noting the dis- 
appearance of the cell membrane, chromatolysis, and the faint nucleus and 
nucleolus in the only Purkinje cell. 


in many cells the walls were ruptured, often in several places (Figs. 
7 and 8). We can offer no explanation for the localization of the his- 
tologic changes in the cortex, rather than in the medulla, of the supra- 
renals. 


The Thyroid.—In five observations on the thyroid, nothing abnor- 
mal was found. The colloid material varied in amount in individual 
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experiments, but was neither particularly increased nor diminished. 
In certain instances, there was an increase in the interstitial con- 
nective tissue. There was no consistent tendency toward any kind of 


structural change. 


as those on the thyroid. 


The Pancreas.—Five observations on the pancreas were as negative 


The Kidneys—In six out of seven observations, the kidneys were 
normal. In the one exception the alteration was slight. 


TABLE 4.—Histcitecic CHANGES PropUCED BY INSOMNIA 


Medulla: normal 


Duration | Brain Cells, | 
Exp. Animal Activator | of Activa- | Condi- Per | Suprarenals Liver 
No. tion tion Cent. 

5 Rabbit Insomnia | 9% hours; = Active...... 51 Cortex: great loss Condition bad: 
| killed im- Fatigued...35, of eytoplasm  eytoplasm almost 
| mediately Exhausted..14 and vacuolation. gone; nuclei eec- 

| Medulla: affected centric and not 
but not so much well stained; cells 
as cortex contained large 
empty spaces 
14 Rabbit Insomnia 105 hours Active...... 28 Cortex: marked Marked uniform 
Fatigued...60' loss of eyto- loss of eyto- 
Exhausted..12. plasm and vacu- plasm _ through- 
olation through- out: great dilata- 
out tion of capil- 
laries; stain pale 
15 Rabbit Insomnia 105 hours  Active...... 28 Cortex: almost Normal; no loss of 
Fatigued...53 normal; a few cytoplasm 
Exhausted..19 cells showed 
slight loss of 
eytoplasm 
Medulla: marked 
loss of eyto- 
plasm and vacu- 
olation; nuclei 
deeply stained: 
eytoplasm very 
lightly stained 
1 Rabbit Insomnia 109 hours Active...... 53 Cortex: marked Loss of cytoplasm 
Fatigued...33| loss of cyto- | with small vacu- 
Exhausted..14| plasmin outer%| oles in all cells, 
of cortex; vac-| but more marked 
uolated around _periph- 
ery of lobules 
20 Rabbit Insomnia 118 hours Active...... 42 | Cortex: marked! All eells swollen, 
Fatigued...44| loss of ecyto-| vacuolated and 
| Exhausted..14. plasm but with! with great or 
somenormalecells | even total loss of 
| | in rows cytoplasm 
| | Medulla: normal 
27 ~~ Rabbit | Insomnia 118 hours = Active...... 47 Cortex: most cells | Great loss of cyto- 
Fatigued...28 normal; narrow _ plasm in all cells; 
Exhausted..25 strip of outer cells swollen, vac- 
portion shows uolated, irregular 
slight loss of in outline with 
eytoplasm eccentric nuclei 


abnormal condition was found. 


The Spleen.—In five observations the spleen was normal. 
The Stomach and I[ntestines——In thirteen observations, unevenly 
distributed among the stomach and small and large intestines, no 


Restoration of the Cells Exhausted by Insomnia.—In order, if pos- 
sible, to discover a clue to the manner in which cells exhausted from 
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TABLE 5.—Errect or VARYING Periops oF RECOVERY ON THE HISTOLOGIC 


| of insomnia | 
| 


| 
| | 


| Duration Brain Cells, 
Exp.| Animal| Activator of Activa- Condi- Per Suprarenals | Liver 
No. | tion tion Cent. 
28 | Rabbit | Insomnia 100 hours; | Actiye...... 56 Cortex: normal Normal; no loss of 
| Reeovery | killed 18% | Fatigued...37 Medulla: normal | cytoplasm 
_ hours after | Exhausted.. 7 | 
termination | 
of insomnia 
29 | Rabbit Insomnia 100 hours; Active...... 62 Cortex: slight loss | Loss of cytoplasm 
Recovery killed 36% | Fatigued...31 of cytoplasm in in almost all cells 
hours after | Exhausted... 7 scattered areas and vacuolation 
| termination | Medulla: normal inmany 
of insomnia | 
30 | Rabbit Insomnia 100 hours; | Active...... 81 Cortex: slight uni-| Extreme loss of 
. | Recovery killed 68% | Fatigued...17 form loss of, cytoplasm and 
hours after Exhausted.. 2 ecytoplasm with vacuolation in 
termination | oceasional vacu-| almost all cells; a 
of insomnia | olated cells few cells around 
Medulla: slight central veins con- 
uniform loss of tained more cyto- 
cytoplasm plasm 
31 Rabbit Insomnia 100 hours; | Active...... 68 Cortex: normal Cells normal 
Recovery killed 5% | Fatigued...31 Medulla: normal around _ periph- 
days after Exhausted.. 1 ery of lobules; 
termination some loss of cyto- 
of insomnia plasm around 
central veins 
82 Rabbit Insomnia 100 hours; Active...... 74 Cortex: slightloss Loss of eyto- 
Recovery killed 9 days Fatigued...20 of eytoplasm in lasm in all cells 
after termi- Exhausted..6 outer ut less around 
nation of eentral veins 
insomnia | 
33 Rabbit Insomnia 100 hours; Active...... 75 Cortex: slight loss | Normal 
Recovery killed 9% # £Fatigued...21. of cytoplasm. 
days after | Exhausted..4 and vacuolation 
termination in outer cells 
of insomnia Medulla: normal | 
16 Rabbit Insomnia 105 hours; Active...... 32 Cortex: occasional | Normal; no loss of 
Recovery killed 36 Fatigued...538 cell in outer 1/32 cytoplasm 
hours after Exhausted..15 shows loss of 
termination cytoplasm and 
of insomnia vacuolation 
Medulla: pale; 
loss of cytoplasm 
| and vacuolation 
17. Rabbit Insomnia 105hours; Active...... 50 Cortex: a few cells Normal 
Recovery killed 8% Fatigued...33 vacuolated Dn) 
days after Exhausted..17 outer %; other-| 
termination wise normal 
| } Medulla: normal 
18 Rabbit Insomnia 105 hours; §Active...... 60 Cortex: normal Marked loss of 
Recovery killed 12% | Fatigued...30 Medulla: pale;less| cytoplasm with 
days after Exhausted..10| chromophil than, vacuolation in 
termination normal | some cells; nuclei 
of insomnia | — all eccen- 
| 
‘19 | Rabbit Insomnia 105 hours; | Active...... 82 Cortex: slight Almost all cells 
| _ Recovery | killed 25% Fatigued...51 loss of cyto-| markedly vacuo- 
| days after Exhausted..17 plasm in a few lated and with 
termination | cells; mostly nor- | total loss ofcyto- 
of insomnia | mal Plasm in some 
| cases 
7 | Rabbit| Insomnia 118 hours; | Active...... No loss of cyto- 
Recovery killed 28% | Fatigued...45 lasm or vacuo- 
| hours after | Exhausted..18 ation; normal 
| termination | 
| of insomnia | 
8 | Rabbit! Insomnia | 118hours; | Active......55 ........... seseeeeees| NO loss of cyto- 
very | killed 538% | Fatigued...28. plasm or vacuo- 
| hours after | Exhausted..17 | lation; normal 
| termination 
| of insomnia | 
9 | Rabbit! Insomnia | 118hours; | Active......68|.......... No loss of cyto- 
Recovery killed 126% Fatigued...23 plasm or vacuo- 
| hours after | Exhausted.. 9 | lation; stain pale 
| termination | 


4 
“4 
af 


a 
§ 
a 
2 
\ 
a8 
& 
@ 
uy 
| 


208 


ARCHIVES OF SURGERY 


BY INsomniA—(Continued) 


TABLE 5.—Errect or VAryING Periops or RECOVERY ON THE HIsTOLOGIC 
CHANGES PRODUCED 


Duration _ Brain Cells, 
Exp.| Animal Activator | of Activa- | Condi- Per Suprarenals Liver 
No. | tion | tion Cent. 
10 | Rabbit! Insomnia 118hours;  Active...... 75 Cortex: no lossof| Large vacuoles 
Recovery killed 174% Fatigued...19| cytoplasm or] and loss of cyto- 
hours after _Exhausted..6  vacuolation;| plasm in extreme 
ns termination | normal periphery of lob- 
of insomnia ules only; other- 
| wise normal 
11 | Rabbit Insomnia | 118hours; Active...... Marked loss of 
| Reeovery killed 222 | Fatigued...16) eytoplasm and 
| hours after Exhausted.. 5 | large vacuoles 
| termination present in the 
| of insomnia } lobules 
12 Rabbit’ Insomnia 118hours; Aetive...... 75 Cortex: normal 
| Reeovery killed 270%  Fatigued...20 except for occa- 
hours after Exhausted..5 sionalcelltoward 
termination periphery with 
| of insomnia slight loss of 
| cytoplasm 
Medulla: same as 
cortex 
13* Rabbit Insomnia 118 hours; Active...... No loss of cyto- 
Recovery killed 390 Fatigued...22 plasm or vacuo- 
hours after Exhausted..15 lation 
termination 


of insomnia 


* The nuclei of many 


brain cells were very small, especially those in Stages 3 and 4, 


inclusive. 
TABLE 6.—Errect oF SLEEP ON THE HisToLoGic CHANGES 
Propucep By INSOMNIA 
Duration Brain Cells, 
Exp. Animal Activator of Activa- Condi- Per Suprarenals Liver 
No. tion tion Cent. 
6 Rabbit Insomnia 96 hours; Active...... 67 | Cortex: slight loss Condition fair; 
Sleep killed after Fatigued...21| of cytoplasm nuclei pale, 
8 hours FExhausted..12 | Medulla: about shrunken only in 
sleep normal an occasional cell 
in which there 
was vacuolation 
and the _ cyto- 
plasm was dimin- 
ished; in most 
cells cytoplasm 
dense and normal 
2 | Rabbit Insomnia 109hours; Active...... Cortex: very 
Sleep killed after Fatigued...18| marked loss of 
6% hours Exhausted..14| cytoplasm; large 
sleep vacuoles present 


any cause are restored, experiments were performed (a) in which vary- 


ing periods of recovery were allowed; (b) in which a definite period 


of sleep was allowed immediately after the period of insomnia, the 


animal being killed at the end of the period of sleep; (c) in which 
various agents were administered during the period of insomnia or at 
its termination. The results of these experiments are given in Tables 


4,5, 6,7 and 8. The restorative value of sleep is clearly shown, as is 
the efficiency of nitrous oxid-oxygen as a sleep substitute. 


4 


CRILE—EXHAUSTION 


209 


TABLE 7.—Errect or Nirrous Oxm-OxyGen ANESTHESIA ON HIsTOLOGIC 
CHANGES PropucepD By INSOMNIA 


and vacuolation | 


| Duration Brain Cells, 
Exp. Animal Activator | of Activa- | Condi- Per Suprarenals | Liver 
No. tion tion Cent. 
4 Rabbit | Insomnia; | 109 hours; | Active...... 94 
| intermittent| during this | Fatigued... 5 
nitrous period oxid | Exhausted.. 1 | 
oxid anes- |was given for 
| thesia one hour out | 
| of every six } 
38 Rabbit Insomnia; 109 hours; | Active...... 27 | Cortex: slight loss Most cells normal; 
continuous | killed after | Fatigued...46| of cytoplasm only slight loss 
nitrous 6% hours | Exhausted..27|' and moderate, of cytoplasm in 
oxid anes- sleep | vacuolation of) an occasional cell 
thesia, | some cells; occa- 
sional cell totally | 
vacuolated 
| Medulla: slight | 
| lossofcytoplasm 


TABLE 8.—Errects or Various AGENTS ON THE HIsTOLOGIC CHANGES 
Propucep By INSOMNIA 


Duration Brain Cells, 
Exp. Ani- Aetivator of Activa- Condi- Per. Suprarenals Liver 
No. mal tion tion Cent. 
20 Rab- Insomnia; no 112 hours Active...... 22 Cortex: normal Cells around cen- 
bit sleep; epinephrin, Fatigued...59 Medulla: normal tral vein normal: 
1/1000, mV every Exhausted..19 all others greatly 
4 hours hypo- vacuolated and 
dermically eccentric 
nuclei 
21 Rab- Insomnia; no 112 hours Active...... 48 Cortex: normal Great loss of cyto- 
bit sleep; sodium Fatigued...38 Medulla: normal plasm; all cells 
bicarbonate, Exhausted..14 vacuolated, nuclei 
10 c.c. saturated large, well stained 
solution by rec- eccentric 
tum twice a day 
22 Rab- Insomnia; no 112 hours Active...... 35 Cortex: slight loss Marked loss of 
bit sleep; dextrose Fatigued...49 of cytoplasm _ cytoplasm in per- 
10 c.c. 2% solu- Exhausted..16 throughout but ipheral cells of 
tion by rectum, more marked _ lobules with vac- 
twice a day peripherally uolation in some 
Medulla: normal cells; cells around 
central veins nor- 
mal* 
23 Rab- Insomnia; no 112 hours Active...... 388 Cortex: general In most cells only 
bit sleep; sodium Fatigued...46 loss of cyto- slight loss of 
bicarbonate Exhausted..16 plasm; no vac- eytoplasm but in 
saturated solu- uolation some around the 
tion 5 ¢.c. and Medulla: normal periphery of the 
dextrose 2% solu- lobules there was 
tion 10 ¢.c. by marked loss 
rectum twice 
daily; also epi- 
nephin mV every 
4 hours | 
24. Rab- Insomnia; no 112 hours = Active...... 47 Cortex: Most of All cells showed 
bit sleep; morphin insomnia Fatigued...45 the cortex show- great or complete 
1% grain given and 6 Exhausted.. 8 ed loss of cyto- loss of  cyto- 
during the6 more plasm plasm; nuclei 
hours afterin- | under — | Medulla: normal eccentric 
somnia ended; | morphin | 
rabbit moved 
just as if awake | ue 
during this time | : 
25  Rab-| Same as Exp. 24 | Same as | Active...... 55 | Oortex: Marked Marked loss of 
bit Exp. 24 | Fatigued...388 lossofcytoplasm cytoplasm but 
Exhausted.. 7| everywhere less marked than 
| Medulla: stained in Exp. 32 (see 
| | poorly Table 5) 


* Glycogen test showed corresponding loss of glycogen. 
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Summary of Histologic Findings—Prolonged insomnia causes 
demonstrable histologic changes in three organs only : the brain, the liver 
and the suprarenals. 


(a) Brain-Cell Changes Produced by Insomnia: 1. Insomnia of 
more than 100 hours’ duration caused histologic changes in all parts of 
the central nervous system, these changes being most marked in the 
cortex and cerebellum, but clearly demonstrable also in the medulla 
and the cord. On account of the comparative ease of application of 
differential counts of the Purkinje cells, the changes produced in these 


Fig. 5.—Changes in the cells of the liver produced by prolonged insomnia: 
A, section of normal liver of rabbit; B, section of liver of rabbit after 
insomnia of one hundred and nine hours’ duration. 100. The general dis- 
appearance of cytoplasm may be noted in B. 


cells have been taken as an index of the changes in other parts of the 
central nervous system. 

2. The brain-cell changes consisted in chromatolysis; alteration of 
the nucleoplasm relation; eccentric position of many nuclei; enlarge- 
ment of many cells with rupture of their cell and nuclear membranes, 
and disintegration and death of many cells. 

3. One seance of sleep restored all the cells except those in which 
the destructive process had progressed to the disintegration of the 
nucleus. 
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4. In eleven cases in which the animals died apparently as a result 
of the insomnia alone, differential cell counts demonstrated that 15 per 
cent..of the cells were exhausted. It would appear, therefore, that life 
does not continue after approximately 15 per cent. of the brain cells 
have become fully exhausted. 

5. In those animals, which instead of being allowed natural sleep 
were placed for the same length of time under nitrous oxid-oxygen 
anesthesia, 90 per cent. of the brain cells became hyperchromatic—a 


Fig. 6.—Changes in the cells of the liver produced by prolonged insomnia: 
A, section of normal liver of rabbit; B, section of liver of rabbit after insomnia 
of one hundred and nine hours’ duration. X< 1600. The disappearance of some 


nuclei in B and the misshapen and eccentric appearance of the rest may 
be noted. 


significant fact, the logical sequence of which will be elaborated else- 
where. 

6. Apparently the exhausted cells are removed by phagocytic action 
( Fig. 9). 

(b). Histologic Changes in the Liver Produced by Insomnia: 
1. Insomnia for more than 100 hours caused demonstrable histologic 
changes in the liver, these changes being most marked near the periph- 
ery of the lobules. 

2. The cell changes in the liver consisted in the enlargement or 
swelling of the cells; general disappearance of cytoplasm; the presence 
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of vacuolated spaces, and the displacement and occasional disappearance 
of nuclei. 

3. One seance of sleep restored nearly to normal all cells except 
those in which the nuclei had disappeared. 

(c) Histologic Changes in the Suprarenals Produced by Insomnia: 
1. Insomnia for more than 100 hours caused demonstrable histologic 
changes in the suprarenal cortex. 

2. The changes in the suprarenal cortex consisted in enlargement of 
the cells with occasional rupture of ‘the cell wall; distortion of the cell 
outlines ; eccentric displacement of the nuclei which were often crenated, 
and general disappearance of cytoplasm. 


Fig. 7—Changes in the cells of the suprarenals produced by prolonged 
insomnia: A, section of normal suprarenal of rabbit; B, section of suprarenal 
of rabbit after insomnia of one hundred and nine hours’ duration. > 100. 
The vacuolated spaces and the general disappearance of cytoplasm in B may 
be noted. 


B. PHYSICOCHEMICAL STUDIES—-HYDROGEN-ION DETERMINATIONS 


The intravenous injection of acid, such as acid sodium phosphate 
and hydrochloric acid, causes lesions in the brain, the suprarenals and 
the liver identical in appearance with the lesions of exhaustion from 
insomnia, exertion, emotion, infection, etc. Therefore, it seemed advis- 
able to determine whether or not the H-ion concentration is increased 
by insomnia and whether or not the H-ion concentration is altered by 
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sleep. H-ion determinations were, therefore, made in our laboratory by 
Dr. M. L. Menten, who had worked for a year with Michaelis and used 
his gas-chain method.* 

(a) Determinations of the H-ion concentration of the blood of six 
rabbits, before and after insomnia for ninety-six hours are given in 
Table 9. 

(b) Determinations of the H-ion concentration of the blood of six 
rabbits after insomnia for one hundred hours followed by sleep for 
twelve hours are given in Table 10. 


TABLE 9.—Hyprocen-Ion CoNCENTRATION BurorE AND AFTER INSOMNIA 


Before After 
Insomnia Insomnia 
cee pu—7.67 7.66 pu—7.62 7.65 


TABLE 10.—Hyprocen-Ion CoNCENTRATION AFTER INSOMNIA FOR ONE 
Hunprep Hours By SLEEP 


_ We may conclude from these studies that prolonged insomnia alone 
produces relatively slight or no appreciable alteration in the H-ion con- 
centration of the blood. 

(c) Determinations of the H-ion concentration during sleep: 
—While on duty at the American Ambulance in Paris during the first 
year of the war, we had under our care patients with total cross lesions 
of the spinal cord. The resultant sensory paralysis gave us a long 
desired opportunity for making H-ion determinations of blood taken 
from the subject during sleep. 


5. Menten, M. L., and Crile, G. W.: Am. J. Physiol. 38:225-232, 1915. 
Michaelis, Leonor: Einfuhrung in die Farbestoffchemie, Berlin, 1902; Die 
Wasserstoffionen-konzentration, Berlin, 1914. Crozier, W. J., Rogers, W. B., 
and Harrison, B. I.: Surg., Gynec. & Obst. 24:722-727, 1915. 
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Tests of blood taken from these patients were made for me by 
Dr. W. J. Crozier, who found no appreciable difference between the 
H-ion concentration of the blood taken during sleep and that taken 
when the patients were awake. 


C. ELECTRIC CONDUCTIVITY MEASUREMENTS 


The histologic changes which our previous researches had shown 
were characteristic of exhaustion from any cause, in particular the 
changes in the cells of the brain and of the liver, led us to expect that 
the electrolyte content of the cells, and consequently their conductivity, 
must be altered. This supposition was strengthened by the studies of 
the permeability of living cells which have been made by Osterhout,° 
Galeotti,’ Lillie,* Loeb ® and others. 


TABLE 11.—CHANGEs IN THE ELeEcrric CONDUCTIVITY OF THE 
BRAIN AND SPINAL Corp 


Cerebrum Cerebellum Spinal Cord 


Average normal conductivity..................e0.ee00: 0.00189 0.00164 0.00180 
Average conductivity after insomnia; 96 hours...... 0.00185 0.00149 0.00138 
Average conductivity after insomnia; 96 hours fol- 

0.00183 0.00141 0.00150 
Average conductivity after insomnia; 96 hours fol- 

lowed by rest from 7-14 days.................+200. 0.00203 0.00157 0.00159 


To determine this point, in the spring of 1917, a research was initi- 
ated in collaboration with G. B. Obear of the Case School of Applied 
Science. The research was interrupted by the war, but was resumed 
in the fall of 1918, in collaboration with Miss Helen-R. Hosmer and 
Miss Amy F. Rowland. 

In this research, we have measured the conductivity of 4,798 sections 
of various tissues from 436 rabbits and 137 clinical specimens. The 
tissues have included the cerebrum, the cerebellum, and the liver of 
every rabbit studied; and in many of them also the spinal fluid, the 
blood, the suprarenals, the thyroid, the spleen, the pancreas, the kidneys 
and the voluntary and involuntary (heart) muscle. 

After establishing the apparent range of conductivity of these tissues, 
especially the brain and the liver, in normal animals, under varying 


6. Osterhout, W. J. V.: Science 35:112-115, 1912; ibid. 34:187-189, 1911; 
J. Biol. Chem. 31:585-589, 1917; J. General Physiol. 1:515-519, 1919. 

7. Galeotti, G.: Ztschr. f. Biol. 45:65-78, 1904; ibid. 43:289-340, 1902. 

8. Lillie, R. S.: Biol, Bull. 33:135-186, 1917; ibid. 17:188-208, 1909; Science 
30:245-249, 1909; Am. J. Physiol. 29:372-397, 1912; Am. J. Physiol. 41: 126-136, 
1916. 

9. Loeb, J.: J. Biol. Chem. 27:363-375, 1916; ibid. 28:175-184, 1916; The 
Organism as a Whole, from a Physico-Chemical Viewpoint, New York, G. P. 
Putnam’s Sons, 1917; Loeb, J., and Bentner, R.: Biochem. Ztschr. 41:1-26, 1912. 
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conditions—varying lengths of confinement, different seasons, etc.— 
groups of rabbits were subjected to exhaustion from various causes: 
prolonged insomnia, extreme fright, physical trauma (surgical shock), 
infection, hydrochloric acid injection, thyroid feeding, iodoform poison- 
ing, strychnin poisoning, prolonged ether anesthesia, prolonged-nitrous 
oxid anesthesia. We have observed also the effect on the electric con- 
ductivity of the brain and the liver of the inceptive stage of surgical 
shock, of toxic shock, of strychnin and epinephrin shock. We have 
observed also the effects of sleep and of rest after prolonged insomnia, 


Fig. 8—Changes in the cells of the suprarenals produced by prolonged 
insomnia: A, section of normal suprarenal of rabbit; B, section of suprarenal 
of rabbit after insomnia of one hundred and nine hours’ duration. > 1600. 
The eccentric and irregularly shaped nuclei and the generally disorganized 
appearance of the cells in B may be noted. 


and of morphin in the presence of infection. We have measured the 
conductivity of the brain and of the liver in fetuses, in new-born and in 
young rabbits. 

The pathologic tissues measured have included exophthalmic goiters, 
adenomas, colloid goiters, malignant thyroids, roentgen-ray burns, 
uterine fibroids, breast cysts and various types of carcinoma and 
sarcoma. 

Our findings in each of these studies will be reported in the appro- 
priate sections of these “Studies in Exhaustion.” 
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The findings in the studies on insomnia are given in detail in Table 
11 and in the charts. The subjoined findings are of especial signi- 
ficance as they parallel the histologic findings: 

1. Prolonged insomnia, ninety-six hours, decreased the conductivity 
of the central nervous system—cerebrum, cerebellum and spinal cord 
(Fig. 10). 

2. When prolonged insomnia, ninety-six hours, was followed by a 
short period of rest, 6 hours, the conductivity of the cerebrum and 
of the cerebellum was decreased still more than at the close of the 


Fig. 9—Exhausted Purkinje cells surrounded by phagocytes. 


insomnia period. The conductivity of the spinal cord began to return 
toward the normal (Fig. 11). 

3. When prolonged insomnia, ninety-six hours, was followed by a 
prolonged period of rest, from nine days to two weeks, the conduc- 
tivity of the cerebrum was increased above the normal, and the con- 
ductivity of the cerebellum and of the spinal cord approached the 
normal (Fig. 11). 


D. CLINICAL FINDINGS 
In each experiment at the end of the period of insomnia, every gross 


clinical sign indicated that the animal was in a condition of extreme 
exhaustion. 
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CEREGRUM 
CEREBELLUM 
SPINAL CORD 
LIVER 
SUPRARENALS 


VOLUNTARY MUSCLE 
INVOLUNTARY MUSCLE 


Fig. 10.—Comparative changes above and below the normal in the electric con- 
ductivity of various tissues, produced by prolonged insomnia. 
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Temperature.—In twenty-two out of forty-two cases, the tempera- 
ture rose an average of 1.5 F. (minimum 0.2, maximum 5.3) during 
the period of insomnia. In fourteen cases it fell an average of 0.9 F. 
(minimum 0.4, maximum 2.0). In the remaining six cases it neither 
fell nor rose. In general, therefore, the temperature tended to rise. 
It may again be emphasized here that none of the rabbits selected for 
these experiments showed any sign of disease before or during the 
period of insomnia. Apparently, therefore, the increased temperature 
was purely a work phenomenon. 


Respiration.—In six out of forty-two cases, the respiratory rate 
showed an average increase of 47 per minute (minimum 12, maximum 
102) during the period of insomnia. In thirty-one cases, it showed an 
average decrease of 46 per minute (minimum 11, maximum 129). In 
five cases it was unchanged. 


Weight—In twenty-three out of forty-two cases, there was an 
average gain in weight of 107 gm. (minimum 5, maximum 588) during 
the period of insomnia. In eighteen cases, there was an average loss 
of 107 gm. (minimum 2, maximum 432). In one case, the weight 
was unaltered. The rabbits ate when they wished, having access to 
food and water all the time, and were weighed at regular intervals. 
Chance and individual differences were doubtless the chief factors in 
determining gain or loss in weight. 

Urine —In seventeen cases, the urine was tested for diacetic acid 
and acetone before and after the insomnia period, but in no case was 
either found. A few tests for albumin and sugar were negative. 


Summary of Experimental Clinical Findings.— (a) Prolonged 
insomnia as evidenced by these experiments tends to produce a rise in 
temperature. 

(b) The respiratory rate tends to fall during prolonged insomnia. 
This observation is significant in view of the fact that the H-ion con- 
centration was not increased by insomnia, since increased acidity invari- 
ably causes an increased respiratory rate. 

(c) No consistent changes in weight were demonstrated by these 
experiments. 


GENERAL SUMMARY 

1. Prolonged insomnia produces histologic lesions in the central 
nervous system, the liver and the suprarenals. 

2. Prolonged insomnia produces no appreciable alteration in the 
H-ion concentration of the blood. 

3. Prolonged insomnia decreases the electric conductivity of the 
central nervous system—cerebrum, cerebellum and spinal cord. 
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Fig. 11—Comparison of the variations in electric conductivity of the cere- 
brum, cerebellum, and the spinal cord produced by insomnia, and by insomnia 
followed by periods of rest. 
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4. Sleep repairs the histologic lesions in the central nervous system 
and in the liver in all cells except those in which the nucleus has become 
disintegrated. 

5. Sleep and rest, if sufficiently prolonged, increase the electric 
conductivity of the cells of the central nervous system to, or above, 
the normal. 

6, Nitrous oxid-oxygen to some extent appears to be an efficient 
substitute of sleep in its restorative effect on the brain cells. 
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OPERATION FOR EPIPHYSITIS OF THE HEAD OF 
THE FEMUR (PERTHES’ DISEASE) 


FINDINGS AND RESULT t 


D. B. PHEMISTER, M.D. 
CHICAGO 


The case herewith reported throws some light on the pathology 
and treatment of a lesion of the epiphysis of the femur in the young, 
the exact nature and proper therapeutics of which have been the subject | 
of much recent discussion. 


REPORT OF CASE 


History.—C. P., a boy, aged 10 years, who entered the Presbyterian Hospital, 
March 1, 1920, complained of limited motion in the right hip; this had begun 
five months previously with pain in the hip and a slight limp. The pain, which 
was of a dull, aching character, was worse in the daytime. He was not confined 
to bed and had no constitutional symptoms. A physician had been called three 
weeks after the onset of symptoms, whereupon the patient was put to bed for 
three months, with the leg maintained in extension by weights. The pain dis- 
appeared and had not returned in the last six weeks, during which time he had 
been walking on the leg. The past and family histories were negative. There 
was no history of tonsillitis. 

‘Physical Examination—The patient was fairly well nourished. He walked 
with a moderate limp in the right leg. Examination outside the region com- 
plained of was negative, aside from moderate enlargement of the tonsils and 
slight enlargement of the lymphatic glands of both submaxillary regions. The 
muscles of the hip and thigh of the right leg were slightly atrophic. The legs 
were of equal length. Palpation of the right hip revealed no tenderness nor 
enlargement. Flexion of the hip was almost normal; abduction was markedly 
limited, and rotation was moderately limited. Pulse, temperature, respiration, 
blood and urine were normal. Roentgen-ray examination of the right hip 
(Fig. 1).disclosed flattening of the center of ossification in the epiphysis with 
a small area of greatly reduced density just mesial to its central portion and a . 
larger ovoid dense area lateral to this. The outline of the shadow cast by the 
flattened head was slightly uneven, as was also that of the iliac portion of the 
articular surface of the acetabulum and the margin of the neck bordering on 
the epiphyseal line. Otherwise there were no changes. 

Diagnosis.— The diagnosis of Perthes’ or Legg’s disease was made, and 
the patient was discharged without treatment. He returned to the hospi- 
tal, June 27, 1920, stating that the hip was still painless, but that the limp 
had slightly increased. Physical examination revealed slight decrease in all 
the movements of the right hip joint. Otherwise there were no changes in the 
findings. Roentgen-ray examination of the hip (Fig. 2) disclosed marked 
progression of the changes in the head of the femur. The mesial part of its 
center of ossification was little changed, but the lateral portion showed more 
flattening. The central area of rarefaction was much larger than in the previous 
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roentgenogram and had completely severed the two bony halves of the epiphysis. 
Lateral to it, in the flattened portion of the head, were two pea-sized, dense 
shadows suggesting sequestrums. The epiphysis bulged laterally, overhanging 
slightly the margin of the neck of the femur. 

Treatment.—An operation was decided on in order to determine the nature of 
the changes in the joint and epiphyseal head and the effect 6f cleaning out the 
diseased focus. June 28, 1920, an anterior incision was made along the lateral 
margin of the sartorius muscle exposing the hip joint. Aspiration yielded 5 c.c. 
of a slightly turbid straw-colored fluid. The joint was then opened by a crucial 
incision, when more fluid escaped. There was a mild synovitis with a few small 


Fig. 1—Flattening of head of femur and cavity formation, five months after 
onset of epiphysitis. 


villous tags attached to the synovial lining, one of which was excised for exami- 
nation. The articular surface of the head was smooth and shining, but the 
contour was greatly changed, there being a marked flattening of the surface 
opposing the iliac portion of the acetabulum and slight lateral bulging beyond 
the upper acetabular margin. A window, about 1 cm. by 1% cm., was excised 
from the anterior surface of the head, extending into the center of ossification 
and including a small portion of the epiphyseal line. It was then seen that the 
center of gssification in the epiphysis was almost entirely broken down in its 
lateral portion, forming a cavity which was filled partly by granulation tissue 
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and partly by necrotic -débris which included several various Sized sequestrums, 
most of which were sandlike but two of which were as large as a small pea and 
dense in structure. The cavity was thoroughly curetted, after whiclr.the joint 
capsule and skin’ incisions were closed and a plaster-of-Paris spica applied. 
Bouillon and blood agar cultures were made of the fluid, of the ground tissues 
of the villous mass from the synovia and of the scrapings from the broken 
down area in the epiphysis. No anaerobic cultures were made. There was no 
growth on any of the media. Guinea-pig inoculations were made with tissues 
from the epiphysis, which were found later to be negative for tuberculosis. 
Histologic Examination—The synovial tag consisted of hyperplastic connec- 
tive tissue elements with-a few areas of round cell infiltration and a thickened 
synovial covering rich in nuclei (Fig. 3). The excised window from the head 


Fig. 2.—Further flattening of head of femur with lateral bulging, and cavity 
and sequestrum formation, nine months after onset of epiphysitis. 


showed a layer of cartilage about 0.5 cm. thick, which was normal except in its 
inner portion where it formed the wall of the broken down bony center. Nearly 
all of the adjacent cortical bone had been destroyed and replaced by connective 
tissue in varying degrees of organization, from mature fibrous tissue to loose 
granulations (Figs. 4 and 5). Areas of old living bone were present in places, 
but showed some evidence of caries along the inner surface. There were a few 
cortical areas of newly formed bone. Small islands of dead bone undergoing 
lacunar absorption were scattered throughout the fibrous lining. In some areas, 
cartilage was being absorbed from within outward. An examination of the 
material curetted from the cavity disclosed a mixture of organizing connective 
tissue, granulation tissue and necrotic débris, in which were contained small 
sequestrums undergoing absorption (Fig. 6). About the sequestrums were giant 
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cell osteoclasts, but this was the only type of giant cell found. The largest 
sequestrum showed complete necrosis of its soft parts but retention of its interior 
trabeculae, which accounted for the dense shadow which it cast in the roentgen 
ray. A section through the small portion of the excised cartilaginous epiphyseal 
line showed destruction of the bone on the epiphyseal side, but little change in 
the cartilage. There was some degeneration in the zone of cartilage growth. 
The marrow of the adjacent cancellous bone of the neck was slightly fibrous 
(Fig. 7). 

Result——The pathologic picture was that of an old, probably pyogenic infec- 
tion, which had destroyed most of the bony center in the head of the femur. 


Fig. 3.—Section of synovial villus: a, hyperplastic lining ; b, round cell infiltration. 


The hip was immobilized for two months, after which a roentgenogram showed 
a more even and rounded contour to the bony center and filling in of a con- 
siderable portion of the defect with new bone. The patient was then allowed 
to walk. A second roentgenogram, made five and three-fourths months after 
operation (Fig. 8), showed the defect entirely filled out with new bone and the 
size of the bony center slightly increased over that shown by the previous 
roentgenogram. Motion in the hip joint six months after operation was slightly 
less than before, but was gradually increasing. The joint felt strong and had 
been entirely free from pain. Confinement to bed during the period of regenera- 
tion, without immobilization, would probably have been a better procedure. 
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COM MENT 


The outstanding feature of this case is the improvement brought 
about in the center of ossification of the head of the femur by the 
operation. Instead of further destruction and collapse, as is the usual 
occurrence, it regained part of its original thickness, the contour of 
the articular surface became more even and the interior almost com- 
pletely filled out with new bone. This is so far a better result from 
the standpoint of preservation of the head of the femur than that 


Fig. 4—Section through junction of cartilage (a), the broken down center of 
ossification with wall of organizing inflammatory tissue (b) and the necrotic 
surface (c). 


reported in any of the cases treated by nonoperative measures. How- 
ever, the disease had existed for nine months, during which time exten- 
sive destruction had taken place, most of which might have been obviated 
by an earlier operation. The objection to such a transarticular epiphys- 
otomy, if done early, lies in the danger of setting up infection in 
the hip joint; but it is possible that if the operation were performed 
two or three months after the onset, when the symptoms have con- 
siderably subsided and the virulence of the infection has been reduced, 
arthritis would not occur and a cure might be effected without extensive 
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alterations in the head and neck of the bone and the marked disturbances 
in function which are the usual consequence. The danger from clean- 
ing out the focus in the head, without opening the joint, by tunneling 
through the neck from the side at the base of the great trochanter, is that 
the epiphyseal line between head and neck would be extensively 
destroyed and longitudinal growth arrested. 

The pathologic examination indicates strongly the infectious nature 
of the disease. The extensive bone destruction, the sequestrum forma- 


Fig. 5.—High power magnification of portion of section shown in Figure 4: 
a, cartilage; b, fibrous wall; c, granulations surrounding necrotic bone (d), and 
e, detritus. 


tion and the presence of granulations and organizing fibroblasts con- 
stitute a picture which is frequently seen in quiescent osteitis of the 
shaft. Failure to obtain bacterial growth does not rule out infection, 
as it is a common experience to obtain negative cultures from cases of 
mild localized osteitis in the metaphysis or shaft of bone that have 
persisted for several months before operation and taking of cultures. 
The restricted nature of the infection can be accounted for by the 
anatomic arrangements. The center of ossification in.the head is 
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everywhere surrounded by a wall of cartilage, which is not easily pene- 
trated by an inflammatory process. The layer of cartilage between the 
bony center and joint surface is very thick during the first decade and 
serves as a barrier against the spread of infection to the joint. After 
months of confinement, the process may penetrate the epiphyseal line, 
which is thinner, and produce changes in the adjoining portion of the 
neck, as has been noted roentgenologically in a number of instances. 
This cartilaginous enclosure of the affected center also explains the 


Fig. 6.—Section of scrapings: a, small sequestrum being absorbed by granu- 
lation tissue (b). 


mildness of the subjective symptoms. There is no nerve supply to the 
center of ossification, as cartilage is not penetrated by nerve fibers, 
consequently the relative insensitiveness of the joint. There is also 
little absorption of toxins, which accounts for the mildness or absence 
of constitutional symptoms. 

Our previous knowledge of this condition has eile derived almost 
entirely from clinical and roentgenologic studies, which have led to a 
great deal of speculation as to the etiology and pathologic changes. 
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Pathologic studies? of postmortem and operative specimens, made 
before Perthes’ clinical and roentgenologic observations were published, 
led to the view that a destructive condition occurred in the center of 
ossification of the head which was somewhat similar to the subchon- 
dral bone destruction in arthritis deformans of adults. Since then 
the only microscopic pathologic report on the lesion in the head is 
that by Perthes,? in which he examined an excised portion of the 
lateral projection of the head and the synovial membrane removed at 


Fig. 7—Section through epiphyseal line: a, partially necrotic center of ossi- 
fication in epiphysis; b, cartilaginous line little affected; c, juxta-epiphyseal 
trabeculae with small amount of fibrous marrow. 


operation. The synovial membrane showed no change. The layer of 
cortical epiphyseal cartilage was between 3 and 4 mm. in thickness 
and showed no changes. The underlying bone was partly destroyed and 
replaced by buds of cartilage which had grown inward from the periph- 
eral cartilaginous covering. Some of the bony areas were extremely 


1. Deutsch. Ztschr. f. Chir. 57:111, 1910. 
2. Perthes: Arch. f. klin. Chir. 60:779, 1913. 
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porous and the cancellous spaces filled with fatty marrow. There 
were no signs of active inflammation in the area. 

Evidently the excised portion of the head did not include any of 
the broken down central area, but consisted of the newly formed over- 
hanging ledge at the superior lateral portion of the head. Hence it 
is not surprising that signs of inflammation were not found. 


Fig. 8—Hip five and three-fourths months after operation. Center of ossi- 
fication markedly reconstructed, leg externally rotated. 


Legg * and Kidner * each reported a case in which the epiphyseal 
line was perforated and a broken down focus was curetted from the 
adjacent neck of the femur, which on culture showed the staphy- 


3. Legg, A. T.: An Obscure Affection of the Hip-Joint, Boston M. & S. J. 
162: 202, 1910. 
4. Kidner, F. C.: Perthes’ Disease Am. J. Orthop. Surg. 14:339 (June) 1916. 
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lococcus, but no histologic examination is recorded. Legg’s reported 
case, a boy, aged 6 years, was a patient of Goldthwait’s who one year 
previously had suffered a trauma of the hip and was lame for one 
week. He apparently recovered, but seven months later, following 
otitis media, developed a limp with indefinite pains in the left groin and 
restlessness at night. The roentgen ray showed a flattening of the 
head of the femur and a large circumscribed area of rarefaction in 
the lateral juxta-epiphyseal portion of the neck. The focus was 
curetted through a tunnel in the neck from the subtrochanteric region 
without entering the joint. A culture of the necrotic material showed 
staphylococci. Kidner reported the case of a boy, 5 years of age, 
whose symptoms were of two months’ standing, although eight months 
before he had pain in the hip for a week following trauma. There 
were mild fever and muscle spasm at the time of examination. The 
roentgen ray disclosed collapse of the head and a sharply demarcated 
area of rarefaction in the juxta-epiphyseal portion of the neck of the 
femur. By the tunneling operation, just described, grayish-red débris 
was curetted from the focus in the neck, cultures of which showed 
Staphylococcus pyogenes aureus of low virulence. The head of the 
femur was not opened. Kidner believes that the process is primarily 
a subepiphyseal hematogenous infection of the neck, which interferes 
with the circulation of the head of the femur and leads to secondary 
involvement with breaking down of that structure. 

Since in this disease there is always evidence of an extensive lesion — 
in the head and rarely a focus of bone destruction of appreciable size 
in the neck, it is highly probable that the former is the primary lesion 
and that the latter is the occasional result of subsequent extension 
of the process through the epiphyseal line. The important role of 
trauma in the localization is definitely established. 


SUMMARY 


The pathologic picture presented at operation was that of a mild 
synovitis of the hip joint and an old quiescent epiphysitis of the head 
of the femur with extensive alterations in shape, resulting from break- 
ing down of its center of ossification. The result of operation with 
curettage of the broken down focus in the head was the gradual filling 
out of the diseased area by new bone with the disappearance of the 
roentgenologic signs of active epiphysitis. This indicates the value 
of operative treatment of the disease. Or if nonoperative treatment 
is carried out, there should be no weight bearing for many months, 
because of the collapse which it produces secondary to the broken 
down center of ossification in the head. 


122 South Michigan Avenue. 
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THE PROGNOSIS IN PROSTATECTOMY 


JOHN B. DEAVER, M.D. 


John Rhea Barton Professor of Surgery, University of Pennsylvania 
School of Medicine; Surgeon-in-Chief to the Lankenau Hospital 


AND 


LEON HERMAN, M.D. 


Urologist to the Methodist Episcopal Hospital; Instructor in Urology, 
- University of Pennsylvania School of Medicine; Assistant 
Surgeon, Pennsylvania Hospital 


PHILADELPHIA 


The subject matter of this article, while largely statistical, has 
proved most instructive to us, and it is presented with the hope that the 
proverbial dryness of figures will be less arid in this instance, because 
of their importance. The material is based for the most part on data 
which we have collected in the preparation of the chapter on prognosis 
for the second edition of the monograph “Hypertrophy of the Prostate” 
by the senior author. 

In contrasting the chapter on prognosis in the previous edition of 
the work with the present one, an interval of fifteen years having 
elapsed, one is immediately impressed with the vagueness, the uncer- 
tainty and the misgivings with which prostatectomy was viewed only a 
comparatively few years ago. Then it was.a procedure to be adopted 
only after palliative treatment had been tried unsuccessfully. It is not 
necessary to review the developmental steps in our knowledge of the 
pathologic physiology of the genito-urinary system, and the technical 
problem involved in prostatectomy, whereby operation has become a far 
safer procedure than palliation in the form of catheterism. We no 
longer concern ourselves with proofs for or against operation as con- 
trasted with the nonoperative forms of treatment. Time having solved 
these problems for us, it remains to determine by statistical and other 
studies, how best to select cases for operation, and how to standardize 
the mechanics involved in prostatic surgery in such a way that the 
primary mortality and the postoperative morbidity will be reduced to 
the minimum. 

With so many forms of operation at our disposal, it becomes our 
first task in attempting to estimate the prognosis of prostatectomy, to 
contrast the results obtained with the several operations in vogue. 

It is too early perhaps to speak authoritatively of the value of the 
two-stage operation. That it seems to be a decided step in advance in 
the treatment of certain cases, no one with experience will question ; that 
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it deserves routine adoption, as some urge, is, we believe, extremely 
questionable. It is undoubtedly the superior method, from a mechanical 
point of view, of providing bladder drainage ; it is, however, not always 
necessary, or even desirable, to open the bladder suprapubically in cer- 
tain cases in which drainage is, nevertheless, indicated. 

The indications for the two-stage operation recognized in our 
work are: 

(a) In cases of acute retention due to prostatic hypertrophy, uncom- 
plicated by stricture of the urethra, it is indicated. In a very few 
instances, the indwelling catheter may be used advantageously when the 
passage of the instrument is accomplished with ease and gives rise to 
no discomfort. But as a rule, these patients arrive at the hospital with 
badly traumatized urethras, as the result of long and futile attempts to 
pass instruments. With this class of patients, we lose no time in pro- 
viding suprapubic drainage. A de Pezzer catheter may be introduced 
into the bladder at its summit, under local anesthesia, if the surgeon 
prefers this to ether or nitrous-oxid and oxygen. The catheter may be 
introduced through a small incision, so that but little urine is lost, and 
the bladder is subsequently emptied intermittently. 

(b) In most cases in which there are great quantities of residual 
urine it is indicated. In many instances, the operation is preceded by a 
few days of intermittent catheterization. 

(c) All patients with badly infected bladders—this includes the 
majority of cases complicated by calculus—should be treated by the two- 
stage operation. In the two latter groups of cases, we prefer drainage 
tubes of large caliber rather than the de Pezzer catheter. Subsequent 
removal of the prostate is thus simplified. 

(d) The two-stage operation is especially indicated in that small 
group of cases in which drainage is necessary, but in which bleeding 
from the prostate prevents the otherwise indicated indwelling catheter. 

The foregoing indications for the two-stage operation are by no 
means universally recognized; many of the surgeons whom we con- 
sulted in the matter, believe that this operation should be used as a 
routine. Others employ it only when catheterism is impossible. Freyer 
is most conservative in his recommendations concerning preliminary 
cystostomy, having employed it only seventy-three times in 1,550 prosta- 
tectomies. He does not mention acute retention as an indication, but 
adds to the reasons which we have mentioned, secondary infection of 
the kidneys, and urinary fever following the first catheterization. 

It is extremely difficult to state precisely what influencce the two- 
stage operation has had on the general prognosis in prostatic surgery. 
We believe that it is not only a life-saving measure in that group of 
cases urgently in need of palliative treatment but in which the catheter 
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is ill-borne, but also in many cases in which the catheter has been used 
with apparent success in the past. Preliminary cystostomy is, without 
doubt, the most efficient means of preventing kidney breakdown and the 
spread of septic infection. It minimizes hemorrhage following the 
enucleation of the prostate and thus promotes rapid convalescence. To 
practice preliminary drainage, however, when preliminary drainage is 
unnecessary, as is the routine practice of some surgeons, seems scarcely 
logical. 

We have found it impossible to separate the statistics accruing from 
the many modifications of the suprapubic and infrapubic operations ; 
the remarks that follow are based, therefore, on data embracing these 
modifications. 

PRIMARY MORTALITY 


It is the consensus among surgeons that the primary mortality rate 
is slightly less following perineal prostatectomy than following the 
suprapubic operation. In this opinion we concur, notwithstanding the 
fact that our series of collected cases fails to confirm this long accepted 
belief. These statistics were collected from many sources, and include 
the results of operators of both great and small experience. Undoubt- 
edly, the primary mortality rate is as much, or more, dependent on the 
care with which cases are selected for operation, and on the thorough- 
ness with which preoperative treatment is carried out, as on the type of 
operation selected, or the skill of the individual who performs it. 

Our list includes approximately 2,500 cases, but it does not include 
the published statistics of the recognized leaders in suprapubic and 
infrapubic prostatectomy. We have purposely omitted the results of 
the work of these few men, for the reason that we are now attempting 
to ascertain the average mortality of the operation as it is performed 
throughout the country. 

There exist only slight differences in the operative mortality follow- 
ing the two types of operation in the hands of the most experienced 
men. The suprapubic operation is a much safer procedure for the 
occasional operator than is perineal prostatectomy, as is well illus- 
trated by the much higher mortality rate for the latter operation, 
reported by surgeons working in smaller communities. 

, Freyer has, recently reported a series of 1,550 prostatectomies with 
a general mortality of 5.33 per cent. The death rate among the first 
hundred cases in this series was 10 per cent., while among the last 200 
cases, it has been only 3 per cent. Young’s mortality rate, with the 
perineal operation, is slightly less than 4 per cent. In our series of 
collected cases, the death rate following the perineal operation is 10.9 
per cent., in contrast to the 6.9 per cent. mortality following suprapubic 
prostatectomy. 
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Although fully cognizant of the unreliability of statistics, we are 
inclined to believe that these figures express, in a general way, the 
relative dangers of the two operations in the hands of the average 
surgeon. Statistics collected from other sources would undoubtedly 
yield different results, but we believe that these figures are approximately 
correct. 


TABLE 1.—Mortaity IN SuprRAPUBIC PROSTATECTOMY 


Operator No. of Cases Mortality (Per Cent.) 
Deaver and Herman (collected series)...... 1734 6.9 


TABLE 2.—Morratity IN PERINEAL PROSTATECTOMY 


Operator No. of Cases Mortality (Per Cent.) 
Deaver and Herman (collected series)....... 676 10.9 
15 6.6 
Legueu (collected series) ..............0055 1026 8 
Tenney and Chase (collected series)........ 617 7.6 


If the patients operated on by the more experienced men among the 
group, who were good enough to furnish us with data, that is, if all 
series of 100 or more cases are eliminated from the calculation, the 
average mortality rate rises to between 20 and 30 per cent. The latter 
is in keeping with the figures of Page, who reported a mortality rate of 
21.5 per cent. for four London hospitals between the years 1906 and 
1910. During the same time interval, sixty-nine suprapubic prostatec- 
tomies were performed in St. Thomas’ hospital, with a mortality rate 
of 20.3 per cent. Wade gives the astonishing information that the 
mortality rate in one of the largest hospitals of Scotland for a ten-year 
period was 35.4 per cent. 

A most interesting study of the subject has been made by Whiteside, 
who, in 1905, read an article before the Section on Genito-Urinary 
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Diseases of the American Medical Association, in which he stated that 
the average mortality following prostatectomy was 20 per cent., with 
only 30 per cent. of cures. In a second article, read ten years later 
(1915) before the same association, he reviews the work of thirty-four 
surgeons, giving data from 1,423 cases. In the latter series, about 
half of the surgeons, contributing more than half (820) of the 1,423 
reports of cases, were men experienced in either the suprapubic or 
perineal operation. The primary mortality rate was less than 3 per 
cent. in the hands of fhese men, while in the hands of the inexperienced, 
it was 26 per cent. 


CAUSES OF PRIMARY MORTALITY FOLLOWING PROSTATECTOMY 


The chief causes of death immediately following prostatectomy, in 
the order of frequency in our collected series, are given in Table 3. 


TABLE 3.—Causes or Primary Mortatiry FoLLow1nG ProsTtATECTOMY 


Causes of Death No. of Cases 


N 


These figures indicate that 69 per cent. of all deaths following 
prostatectomy, are due either to uremia, hemorrhage, shock or sepsis. 
The relative incidence of the causes of death as given in Table 3 is 
contradicted by some writers whose experience leads them to believe that 
sepsis is the most frequent cause of death after the suprapubic opera- 
tion. In almost all of the larger series of collected statistics, whether 
dealing with the suprapubic or the perineal operation, uremia is placed 
_at the head of the list of lethal factors. The unusually high percentage 
of occurrence of fatal hemorrhage is difficult to explain except in the 
cases of imperfect hemostasis ; in other words, a fault in technic. Freyer 
does not mention hemorrhage as a cause of death in any of the fifty- 
seven fatal cases among a series of 1,036 suprapubic prostatectomies 
which he reported.* 


1. Freyer, P. J.: Lancet 1: 1018-1021 (April 12) 1913. 
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Table 5 gives in the order of their frequency, the causes of death 
in a series of thirty-six fatal cases of suprapubic prostatectomy in 
which operation was in the Lankenau Hospital of Philadelphia. 


TABLE 4.—Causes or DeatH FoLLow1NG ProstATECTOMY (FREYER) 


Causes of Death No. of Cases 
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TABLE 5.—Cavuses or DeatH FoLtLowinGc Prostatectomy (LANKENAU 
HosPITAL OF PHILADELPHIA) 


Causes of Death No. of Cases 


36 


* 22.2 per cent. 


Tenney and Chase have given the causes assigned for death in a 
series of forty-six fatal cases (Table 6). 

Pauchet, who strongly advocates the two-stage operation, mentions 
infection, renal insufficiency, and narcosis as the prominent causes of 
death. He reports four series of 100 cases, each with this mortality 
rate: first 100 cases, 10 per cent.; second 100 cases, 8.1 per cent; third 
100 cases, 6.5 per cent., and, fourth 100 cases, 4 per cent. 

This progressive improvement, Pauchet attributes to an improve- 
ment in operative technic and to better preoperative and postoperative 
care of patients. The two-stage operation finds a strong champion in 
this writer, who advocates preliminary cystostomy from three weeks to 
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several months in advance of the prostatectomy, according to the exigen- 
cies of the case. 

In reviewing any series of fatalities following prostatectomy, it will 
be noted that there are fatal periods, a fact to which Tenney and Chase 
have called attention. Their observations concur, for the greater part, 
with our own. In their series of seventy-three fatal cases, there were 
twenty-three deaths during the first forty-eight hours after operation ; 
twelve deaths occurred during the seventh, eighth and ninth days after 
operation, while the third fatal period is the end of the second week, 
when six deaths occurred. From the twentieth to the twenty-second 
day inclusive, there were seven deaths. Two-thirds of all deaths 
occurred during these fatal periods. 


TABLE 6.—Cavses or DEATH FoLLOWING ProstaTEcTOMY (TENNEY AND CHASE) 


Causes of Death No. of Cases 
Within Forty- Eight Hours Within Twelve Days 
Suprapubic Perineal Suprapubic Perineal 

2 5 9 9 
Shock and hemorrhage.. : 1 4 2 
Pulmonary complications 2 0 5 1 
0 2 1 3 
Cardiac disease ........ 2 2 2 3 
ee ee 1 2 1 2 

11 12 23 23 


Among the most distressing and usually unavoidable accidents after 
prostatectomy are cerebral embolism and apoplexy. These accidents are 
fortunately rare. A not inconsiderable number of patients die within 
the first year after leaving the hospital of causes that are directly or 
indirectly attributable either to the operation or to the progressive 
development of complications that existed at the time of operation, and 
which the latter failed to cure. Thus, we find that 4.2 per cent. of the 
patients in our collected series, on whom perineal prostatectomy had 
been performed, died within one year from the time of their discharge 
from the hospital, while 2.5 per cent. of the patients on whom supra- 
pubic prostatectomy had been performed died during the same time 
interval. Unfortunately, we have no data regarding the state of the 
patients’ health and comfort during this brief postoperative period. 

The late results of prostatectomy are well shown, and we believe 
with comparative accuracy, in our series. We have obtained the end- 
results of 372 perineal prostatectomies and of 814 suprapubic prostatec- 
tomies. Of these patients 70 and 76 per cent., respectively, are reported 
as being completely cured. Seventy-eight per cent. of the patients that 


had undergone perineal prostatectomy and 79.4 per cent. of those that — 
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had undergone suprapubic prostatectomy were alive and free from 
bladder symptoms, two years after operation. Seventy-two per cent. 
of the patients operated on in the Lankenau Hospital of Philadelphia 
_ are alive and well two or more years after operation, and 8 per cent. 
are living but are not completely cured. 

In a most instructive and valuable article, Judd has given the results 
of 542 prostatectomies performed in the Mayo Clinic prior to April, 
1911. Of these, 461 operations were performed for benign hyper- 
trophy of the prostate, seventy-four for cancer and seven for tuber- 
culosis. The series includes a number of partial prostatectomies and 
the results obtained are excellent, especially since these operations were 
performed in what may now be considered the comparatively early days 
of prostatic surgery. Sixty per cent. of the patients were “living and 
enjoying reasonably good health” at the time of this report. Fourteen 
patients of the series returned for the removal of vesical calculi; 
twenty-nine died of kidney disease before the end of the second post- 
operative month; eighty-one patients died after leaving the hospital, 
and of these, thirty had carcinoma and twenty died of intercurrent 
disease without reference to the urinary system. A most interesting 
feature of this report is the record of the necropsy findings in the 
patients that died of renal complications in all of which it was possible 
to demonstrate acute nephritis superimposed on a chronic disease of 
the kidneys. 

In estimating the prognosis in any given case of prostatic hyper- 
trophy, the physical condition of the patient is of major importance 
and the average result of operation is of only relative importance. 
However, if the patient desires statistical information, he can be assured 
that his chances for recovery from the operation, in company with that 
of fellow sufferers, are more than 90 per cent. and that the probabilities 
of continued life and entire comfort are more than 70 per cent. 
Seventy-two per cent. of our own patients are alive and well at periods 
ranging from one to twelve years after the operation. 


PREDETERMINING FACTORS IN THE MORTALITY RATE 
OF PROSTATECTOMY 


Of the many factors that play an important part in determining the 
mortality rate of prostatectomy, age per se has relatively little influence. 
With increasing age, the reserve powers of the vital organs naturally 
diminish, so that the older the patient, the less likely is he to withstand 
the shock of operation and the evil effects of confinement to bed. The 
aged remain, therefore, a poorer operative risk for many reasons, 
among the most important of which is their greater susceptibility to 
complications, especially of the pulmonary and cardiorenal types. The 


a 

if 

: 

JF 


DEAVER-HERMAN—PROSTATECTOMY 239 


effects of hemorrhage and infection are disastrous to the aged, although 
operative shock unassociated with hemorrhage is borne with surprising 
success by very old men. Old age in itself is not a contraindication to 
operation, and many brilliant successes are obtained with prostatectomy 
in men between the ages of 75 and 835. 

This series (Table 7) would indicate that the death rate steadily 
increases with advancing years, which is probably the case, although it 
is not true in our experience, since 37.7 per cent. of our fatalities occur 
in patients between the ages of 70 and 80, while 39.6 per cent. of all 
fatalities occur in patients between the ages of 60 and 70 years. 

As a general rule, the convalescence of very aged patients after 
prostatectomy is stormy in comparison to the smoother, uncomplicated 
recovery of the average younger patient. 


TABLE 7.—Decape Mortatity FoLtowinc Prostatectomy (COLLECTED SERIES) 


Mortality Decade Mortality 
No. of Cases Ages (Per Cent.) (Per Cent.) 
8 39-49 0 
31 50-54 10 58 
89 55-59 4.5 
201 60-64 7 9.5 
221 65-69 11.3 
175 70-74 13 
65 75-79 18.5 15 
24 80-84 8 
0 85-89 - 0 
2 90-94 50 


The duration of the disease is an important prognostic factor, as 
is the type of preoperative treatment, and the local complications, such 
as acute urinary retention, from which he has suffered in the past. 

These factors, however, together with more remote influences, 
including personal habits, occupation, previous diseases, and the like, 
are of prognostic significance so far as they influence the organs and 
tissues on which the recuperative powers of the patient depend. The 
postoperative complications leading to fatalities in prostatectomy are 
usually exaggerations of preexistent diseases, usually of the kidneys; 
less often they are dependent on technical errors in the operative treat- 
ment. These complications we shall discuss, attempting in each instance 
to establish their prognostic significance. 


COMPLICATIONS OF PROSTATECTOMY 


In considering the complications which lead directly to a fatal result 
following prostatectomy, we shall pay special attention to the more 
common types, and to those which are more or less peculiar to this 
condition. 
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Pulmonary complications, which stand eighth in our list of lethal 
factors, might at first be looked on as more common in aged patients. 
Undoubtedly, lung complications after prostatectomy are more common 
than these figures indicate, but they are, for the most part, congestive 
in type and are quickly recovered from with proper treatment. Pul- 
monary embolism is a rare cause of postoperative death. 

Diabetes, which is given as the cause in three fatalities, is a positive 
contraindication to operation unless the disease improves markedly 
under medical treatment. Diabetes must be so relieved that wound 
healing can be anticipated with reasonable assurance, and that there is 
only a remote danger of fatal acidosis supervening on operation. 

Cerebral hemorrhage cannot always be prevented, but an unusually 
high blood pressure and very marked arteriosclerosis are danger signals 
that must be heeded. Acute dilatation of the stomach and intestinal 
paresis result from toxemia. They are rare, although usually fatal, 
complications of prostatectomy. In our series of collected cases, renal 
failure and hemorrhage are by far the most prominent fatal complica- 
tions of the operation, while in our personal experience, fatal bleeding 
has been exceedingly rare. 

Fatal pelvic cellulitis and wound infection are likewise rare fatal 
factors in our prostatic work. Uremia, pulmonary complications and 
shock are the common postoperative complications which present them- 
selves to us. Wade, on the contrary, quoting the figures of Page, 
speaks of these as coinciding with his own and states that by far the 
most common cause of death is septic absorption arising from wound 
infection, and that renal diseases occupy second place among the lethal 
factors. The prognosis is undoubtedly influenced by the presence of a 
foul cystitis, not only as regards the primary mortality rate, which is 
much higher in this class of cases than in mildly infected ones, but also 
in respect to the likelihood of postoperative complications such as pye- 
lonephritis, epididymitis, pelvic cellulitis, wound infection and embolic 
or thrombotic involvement of the veins and lungs. Vesical calculi are 
frequently found in association with the infected cases, and this com- 
bination has long been supposed to exert a favorable influence 
on the prognosis. This erroneous belief had been handed down 
from writer to writer until, with the collection of large num- 
bers of statistics, its fallacy became apparent. In 1913, Freyer 
reported 190 cases of enlarged prostate complicated by calculus, 
with a mortality rate of 8.42 per cent., as contrasted with a 
mortality rate of 4.84 per cent. among 846 cases unassociated with 
vesical calculi. In a more recent contribution, the same author reports 
274 cases of enlarged prostate associated with stone, with a mortality 
rate of 7.25 per cent.; the general mortality rate in 1,550 cases is 5.33 
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per cent. According to our figures, stone is found in 9.8 per cent. of 
patients with enlarged prostates. In the belief of twenty-four of the 
thirty-four surgeons whom we consulted in the matter, the presence of 
stone has no influence whatsoever in prognosis. According to Tenney 
and Chase, who report 107 cases of prostatic hypertrophy complicated 
by stone in the bladder, the relative mortality of those with and without 
stone is 12 to 8.6. These figures indicate the more hazardous nature of 
prostatectomy when calculi complicate the enlargement of the prostate. 
Especially when the prostate and stone are removed through the peri- 
neum is the operative mortality greater. 

The least of the infectious complications, such as epididymitis, may 
be the deciding factor in causing the death of a debilitated patient. 
Every effort should be made, therefore, before, during and after the 
operation, to minimize the chances of bacterial growth and dissemina- 
tion. Epididymitis may occur before operation and especially after 
instrumentation, but more commonly succeeds it. McDonald has 
reported forty-five cases of epididymitis among 118 patients (27.5 per 
cent.), fourteen of whom developed the complication before operation, 
twenty-seven while the patient was convalescing in the hospital and 
four after the patients had been dismissed from the hospital. 

It is, indeed, a distressing experience to have a patient develop sup- 
purative epididymo-orchitis necessitating orchidectomy. Especially is 
this true when it occurs prior to prostatectomy, for which he entered 
the hospital. The condition is usually unilateral, although infection of 
the opposite side may follow at varying intervals of time. It is advis- 
able in the case of patients whose bladders are badly infected, or in 
whom there is the history of recurrent epididymitis, to expose the vasa 
at the base of the scrotum, remove a small segment from each one and 
ligate them before proceeding with the removal of the prostate. 

Phlebitis is a rare sequel of the operation, and is usually not serious 
in itself, although it may necessitate longer confinement of the patient 
to bed than would otherwise be necessary. 

Surface wound infection is commonly encountered, but it is of little 
clinical significance in comparison to infection of the deep wound of the 
prostatic bed. Serious infection is more likely to occur here than in the 
space of Retzius. We are inclined to believe that many of the fatal 
cases of pericystic infection take origin here, rather than in the pre- 
vesical space. Peritonitis sometimes follows infection that has gained 
entrance through an accidental wound of the peritoneum. 

Cystitis is not in itself an important complication of the operation, 
but it is a fruitful source of bacteria which give rise to much concern 
when they become transplanted to other and more fertile fields. Among 
the most important of the infectious complications is pyelonephritis. 
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Pyonephrosis, when present, has almost invariably existed prior to 
operation. These two infectious processes stand sixth in the list of 
fatal factors after prostatectomy. Chronic pyelonephritis is a common 
preoperative complication of prostatic hypertrophy and is a prominent 
cause of kidney destruction that so often results after operation in 
fatal uremia. This, as well as pyonephrosis with total unilateral kidney 
destruction, may be easily overlooked before operation, especially in 
cases in which ureteral catheterization is impossible. However, with the 
aid of the various kidney functional tests, chromo-ureteroscopy and 
cysto-ureteropyelography, these mistakes are rarely made i in well organ- 
ized clinics. 

Acute postoperative pyelonephritis is aandin fatal if uncomplicated 
by preexistent renal disease. 

Hemorrhage, either immediate or delayed, is a rare cause of death 
following prostatectomy in our experience, although the majority of 
cases of fatal shock are due, in part at least, to loss of blood. 

A safe rule of practice is to be sure that all gross bleeding is arrested 
before the patient is sent from the operating table. In all doubtful 
cases, in which bleeding continues despite the usual efforts to stop it, 
it is the practice of the senior author to pack the prostatic bed with 
gauze, which is held in place by means of a purse string suture placed 
around the margins of the prostatic bed. 

Hemorrhage may occur later in the course of an otherwise normal 
convalescence, and is either a true secondary bleeding which has resulted 
from sloughing of the prostatic bed, or is the result of trauma incident 
to the removal of the packing. Whiteside reports two cases of fatal 
bleeding due to the passage of the rectal tube several days after pros- 
tatectomy ; the Murphy drip is, therefore, he thinks, not entirely with- 
out danger. Certainly the tube should be introduced with great care 
and gentleness. Secondary bleeding occurs as a rule during the latter 
part of the first week of convalescence; it is rarely alarming. The 
blood is discharged both by way of the suprapubic wound and the 
urethra. Only in the rarest instances is it necessary or advisable to 
reopen the bladder to stop late secondary hemorrhage. Rather profuse 
bleeding follows instrumentation, in some instances as late as the fourth 
week after operation. It is rarely alarming in amount. 

Uremia usually comes as the result of the added strain incident to 
anesthesia and operation on kidneys already injured. This is the com- 
monest cause of death after prostatectomy (26.5 per cent.). In some 
instances, the preoperative studies have shown good functional reserve 
power of the kidneys, notwithstanding which the patient dies with 
uremic symptoms following acute suppression of urine. For these 
cases, which are fortunately rare, there is little hope of predetermining 
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the condition or of restoring kidney function once it has completely 
failed. The condition is due, in all probability, to acute congestion of 
the renal parenchyma with total inhibition of function. By far the 
greatest proportion of postoperative uremias are dependent on ante- 
cedent nephritis of the chronic interstitial type, or chronic infection of 
the kidneys, both of which can be demonstrated to exist before opera- 
tion. It is in these two classes of cases, and especially in those due to 
infectious causes that careful, and often prolonged treatment is neces- 
sary before operation can be undertaken with safety. Indeed, no 
patient with prostatic hypertrophy should be operated on until the 
maxintum reserve functional power of the kidneys is established ; this 
can only be accomplished through decompression of the kidneys either 
through palliative measures or by cystostomy. 

The cardiovascular complications stand fifth in the order of fre- 
quency among the causes assigned for death in our collected series. 
Many of these patients would have been saved, in all probability, had 
they received appropriate preoperative treatment. Chronic lesions of 
the heart, if compensated, need cause little or no concern, although it is 
not always possible to detect the degree of myocardial degeneration. 
Acute dilatation of the heart will follow operation in a small percentage 
of cases despite the greatest preoperative care. 

In asthenic cases with poor circulatory activity, much may be accom- 
plished before operation by rest and the use of heart tonics. Exces- 
sively high blood pressure is a contraindication to operation, unless it 
is clearly a compensatory measure. Under all circumstances, it must 
be taken into account in the selection of the anesthetic, the choice of 
operation and especially in the preoperative treatment of the patient. 

The question of malignancy does not play a part directly in the 
primary mortality rate, for the reason that early cases of cancer of 
the prostate recover from operation quite as well as the benign cases. 
This group comprises 7.42 per cent. of the total, so that this factor has 
some prognostic significance. 


MORBIDITY FOLLOWING PROSTATECTOMY 


It is extremely difficult to ascertain the average of complete cures 
attained by prostatectomy, but we believe a conservative estimate would 
fix the number of patients who are not completely cured by operation, 
between 20 and 30 per cent. The great majority of these patients are 
improved, however ; rarely is a patient’s condition made worse by opera- 
tion. Much has been written about postoperative urinary fistula; and 
while it is doubtless rare, it is not an unlikely complication of perineal 
prostatectomy. Wade has collected 1,423 cases of prostatic enlarge- 
ment, among which there were fourteen instances of fistula (urethro- 
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rectal) and twenty-four instances of complete incontinence, all of 
which followed the perineal operation. Young reports only two instances 
of urethrorectal fistulas in a series of 482 prostatectomies. Prac- 
tically all other writers agree, however, that there is considerable danger 
of fistula following the perineal operation. Judd has noted but few 
fistulas in his work. 

In our series of collected cases, fifty cases (2.9 per cent.) of fistula 
are reported as following the suprapubic operation, but ten of these 
are reported by one man who states that they all occurred before the 
high incision in the bladder wall was adopted. In thirty-five (5.3 per 
cent.) of 656 cases, fistulas followed the perineal operation. Judd 
states that only six fistulas occurred after 373 perineal prostatectomies, 
50 per cent. of which were performed for carcinoma, and that in four 
instances, the perineal wound had completely closed and then reopened. 

In the hands of the expert prostatectomist, permanent fistula is a 
rare complication of either the suprapubic or the perineal operation ; 
but even in the hands of the most expert, it has a greater incidence 
following perineal prostatectomy. 

In our series, ten vesicorectal fistulas are reported as having fol- 
lowed the perineal operation. Incontinence of urine in the absence of 
fistula may follow both the suprapubic and perineal operations, but is 
far commoner after perineal prostatectomy. True incontinence may 
exist prior to operation, although the dribbling of prostatics is commonly 
an overflow of retention. True incontinence may be improved by 
operation, but it is usually made worse, and prostatectomy should never 
be undertaken in this class of patients until the possibility of tabes is 
ruled out by a complete neurologic examination, including spinal fluid 
studies. Cystoscopic examination is especially indicated in this group 
of cases. 

Not one case of complete incontinence is said by Young to have 
occurred in a series of 331 perineal prostatectomies, and only three 
patients had partial incontinence. In our series of suprapubic cases, 
this complication is mentioned forty-six times (2.6 per cent.), but of 
these forty-six patients, forty are said by one correspondent to have 
occurred among seventy-five cases. We have not had the opportunity of 
verifying these extraordinary figures. In thirty-six instances (5 per 
cent.), incontinence followed the perineal operation. 

The figures of Whiteside, who reports twenty-four cases of urinary 
incontinence, all of which followed perineal prostatectomy, are given 
elsewhere. 

Complete retention of urine occurred five times more frequently 
after the suprapubic than after the perineal operation in our series, of 
which latter, only two were followed by complete inability to void. 
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Four instances of complete retention followed 482 perineal prostatec- 
tomies reported by Young. 

About 8 per cent. of all patients continue to have considerable 
amounts of residual urine after operation. Frequency of urination is 
commonly experienced after operation, but this improves steadily and 
with the complete healing of the prostatic bed disappears, often entirely. 
The presence of small amounts of residual urine, a mild: cystitis or 
interstitial nephritis, are the common causes of the nocturia with which 
many patients are troubled after operation. 

Prostatism, with or without complete retention, following supra- 
pubic prostatectomy, is due usually to the presence of tabs of mucosa 
so situated as to obstruct in part, or completely, the vesical outlet. In 
perineal cases, contracture of the vesical neck commonly explains 
urinary retention succeeding operation. 

The question of sterility following prostatectomy is not an important 


one, but the surgeon is frequently asked by the patient the probable | 


effect of the operation on his sexual powers. If loss or gradual failure 
of the latter has occurred, the operation will, in all likelihood, have no 
effect in restoring the function, although potency has been restored in 
certain rare instances after the suprapubic operation. This is difficult 
to explain except on the grounds that the relief of pressure on the dis- 
placed ejaculatory ducts permits the reestablishment of the normal 
reflex. 

The sexual powers are rarely destroyed by suprapubic prostatec- 
tomy if the patient is normal prior to operation. Young has given in 
detail, the effects of perineal prostatectomy on the sexual powers. 
Among 133 patients whose sexual powers were about normal before 
operation, seventy-eight (59 per cent.) stated that there was a complete 
return of sexual power, while 100 (75 per cent.) stated that erections 
returned after operation. In twenty-four cases (18 per cent.) there 
was complete and permanent loss of sexual power. An analysis of 
these twenty-four cases shows that thirteen patients are now more 
than 70 years of age; two have tabes dorsalis, and in five the ejacula- 
tory ducts were unintentionally injured during operation. This is a 
somewhat greater proportion than follows the suprapubic operation. 

One of the rarer of the late complications of prostatectomy is the 
occurrence, or recurrence of calculi situated either in the bladder or in 
the prostatic pouch, or, rarely, in both positions. This, in our experience, 
occurs in less than 1 per cent. of cases, although Judd reports fourteea 
instances among 542 cases. 
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PELVIC ABSCESS 


A STUDY BASED ON A SERIES OF SEVEN HUNDRED 
AND SIXTEEN CASES * 


LAWRENCE R. WHARTON, M.D. 
Resident Gynecologist, the Johns Hopkins Hospital . 
BALTIMORE 


I. The history of the treatment of pelvic abscess. 
II. Vaginal incision and drainage: a description of the operation and 
the immediate postoperative care. 


III. The clinical aspects of pelvic abscess. 


IV. Deaths in cases of pelvic abscess following vaginal incision and 
age, and the pathology of the disease. 


VY. General summary and conclusions. 


I. THE HISTORY OF THE TREATMENT OF PELVIC ABSCESS 


The history of the treatment of pelvic abscess carries the student 
back to the very beginnings of gynecology and surgery. It tells the story 
of painful surgical operations which were hesitatingly performed at 
extreme hazard, decades before Morton? introduced general anes- 
thetics or Lister * applied the principles of Pasteur. It takes one back 
to an age when there were no surgical specialties. Overcoming national 
prejudice, it links into a common chain the names of men who, during 
the past century, have laid the foundations of operative gynecology and 
pathology. 

Howard A. Kelly* has said, “The history of the treatment of 
pelvic abscess is fraught with the deepest interest, for it exhibits in 
miniature all the phases of the growth of gynecology at large.” The 
earliest efforts in treatment were marked by the extreme conservatism 
which always accompanies unfamiliarity with the pathologic lesions 
present. Misconceptions as to the nature of the unknown disease 
formed the basis for interminable discussions in the literature and 
misguided the treatment until nearly 1880. With the “vulgarization” 
of abdominal operations by Lawson Tait, there was born an era of 


*From the Department of Gynecology, the Johns Hopkins Hospital and 
University. 

1. Morton, W. T. G., quoted by Bigelow, H. J.: Boston M. & S. J. 35:309, 
379, 1846-1847. 

2. Lister, Joseph: On the Antiseptic Principle in the Practice of Surgery, 
Lancet 2:95, 353, 668, 1862. 

3. Kelly, H. A., and Noble: Gynecology and Abdominal Surgery, Philadel- 
phia, W. B. Saunders Company, 1910 1:651 et seq. 
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radicalism which, although shocking to those who had practiced con- 
servatism, was destined to be followed by a period of ultraradicalism 
characterized by ideas and practices as unscientific and extreme as 
they were ruthlessly mutilating and repulsive. Fortunately, these 
extreme practices neither became widely popular nor did they have 
long life. Two contributions of definite worth, however, were made 
by this school of radicalism: in the treatment of pelvic inflammatory 
disease a new method of approach was instituted, and as a result, for 
the first time men had the opportunity to see with the naked eye the real 
lesions of a disease, the pathology of which had heretofore been 
shrouded in misconceptions. 

With the development of pathology, surgical practices which were 
the relics of previous epochs or were based on theory began to give 
way to procedures which had true scientific foundation and reasonable 
clinical indication. Thus began to be developed the modern attitude 
of conservatism with ‘indicated radicalism, which, although still far 
from perfect in either theory or practice, has nevertheless been purged 
to a certain extent of the misconceptions and mistakes of a turbulent 
past. 

In attempting to outline the history of the treatment of pelvic 
abscess, we find that it might be divided somewhat roughly into five 
phases, each reflecting the current opinion of a group of men whose 
influence was temporarily more or less predominant. In brief, these 
periods might be represented in the following manner: 


A. 1820-1870.—Period of timidity and innovation. The introduction of the 
vaginal speculum and the bimanual method of pelvic exam- 
ination 
(Récamier, Bourdon, Lisfranc, Chassaignac, Marion Sims, etc.) 

B. 1870-1890.—Period of early conservatism. Vaginal drainage 
(Emmett, Laroyenne, Goullioud, etc.) 


C. 1880-1890.—Period of early radical treatment. Laparotomy 
(Lawson Tait) 

D. 1890-1891.—Period of ultraradicalism. Vaginal panhysterectomy 
(Péan, Segond) 

E. Modern Period—Conservatism with indicated radicalism 


Although discussions of the inflammatory diseases of the female 
pelvic organs are found in the clinical dissertations of ancient times, it 
was not until the early part of the nineteenth century that their treat- 
ment began to be seriously attempted. By this time, it was generally 
recognized that the presence of pus was usually an indication for its 
evacuation ; nevertheless, physicians were not as ready to apply this 
principle to intra-abdominal conditions as they were to those which 
were superficially located and hence more readily accessible. One is 
not surprised, therefore, *to see that the earliest surgical procedures 
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which were instituted in the treatment of pelvic abscess were proposed 
with fear and carried out with trembling. 

It is to France that we turn for our earliest clear records on this 
subject. Historians generally accord to Récamier* the distinction of 
being the first to make a systematic effort to treat pelvic abscess. 
Between 1830 and 1840, he practiced the vaginal incision and drainage 
of such collections of pus as could be reached by this route. This was 
before the days of anesthesia, a decade before Marion Sims* popu- 
larized his speculum and thirty years before Lister * applied to surgery 
the principles enunciated by Pasteur. Although Récamier himself 
seems to have left very few written records, he inspired his pupil 
Bourdon to carry out his work with the result that in 1841 Bourdon ° 
collected and published it, giving the histories of a few patients on 
whom they had operated and the results they had achieved. Thus 
the most simple and perhaps most ancient of the operations for the 
treatment of pelvic abscess had its beginning. 

During the thirty or forty years which followed the publications of 
Récamier and Bourdon, this operation gradually became known. 
Because of bitter experience with all surgical procedures and a natural 
dread of the pain and danger which had attended their performances 
in the past, the clinicians of 1850 to 1870 were very loath to adopt 
the new operation. The utter lack of any knowledge of, and the 
prevalence of gross misconceptions concerning, the pathology of the 
disease proved the greatest stumbling blocks to any progress during 
this period, and it was not until the days of Lawson Tait that these 
difficulties began to be overcome. The other hindrances were mechan- 
ical—the lack of proper diagnostic methods, the inability to control 
hemorrhage, the absence of anesthesia, and the dangers of infection. 
During this early period, these problems gradually began to be solved. 
Morton‘ introduced general anesthetics in 1846, and Lister opened 
the antiseptic era in 1867, while surgeons were inventing hemostats 
and retractors, ligatures and trocars. Applied directly to the develop- 
ment of the treatment of pelvic abscess, the two most noteworthy 
mechanical contributions were the development of the method of 
bimanual examination of the pelvic organs and the use of the vaginal 
speculum. Both of these mechanical procedures far antedated this 
era, but both had been neglected. Pozzi‘ states that Puzos introduced 
bimanual palpation into France in 1753, and that the vaginal speculum 
was known to the surgeons of antiquity, being illustrated in the works 


4. Récamier: Gaz. d. hdp., 1831, p. 93. 

5. Sims, J. M.: Am. J. Med. Sc., January, 1852. 

6. Bourdon: Tumeurs fluctuantes du petit bassin, Rev. méd. 3:5, 161, 321, 
1841. 

7. Pozzi, S.: Traité de gynécologie, clinique et opératoire, Ed. 3, Paris, 
Masson et Cie, 1897. ° 
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of Ambrose Paré. However that may be, it is certain that the value 
of bimanual examination of the pelvis as a diagnostic adjunct was not 
appreciated until the first half of the nineteenth century and that 
theretofore pelvic examination had been in reality limited to a super- 
ficial palpation of the vaginal walls by the use of the finger of one 
hand. Furthermore, it remained for Marion Sims* to apply the 
principle of the vaginal speculum in devising and popularizing an 
instrument which still finds daily use and bears his name. 

In France, in 1843, Lisfranc* mentioned “suppurations in the 
pelvis,” which he ascribed to the ovary, noted that they ruptured spon- 
taneously in some instances, and recommended that they should be 
punctured by means of a bistoury. Chassaignac, Dumarquay® and 
Nonat *° soon afterward published similar observations. Each of these 
men also described a special instrument similar to a trocar, which he 
used in performing the operation. Chassaignac also advised that 
drainage should be employed to keep the vaginal puncture tract open. 
The example of these men, however, was not convincing, for at that 
time there were not many in France who believed that pelvic abscesses 
should be opened. 

In Germany, Schroeder was at first opposed to all intervention, 
and Hegar declared that he would operate only when forced by grave 
complications. In England, Spencer Wells and Savage were the pio- 
neers of this early period, both treating pelvic abscesses by vaginal 
drainage. In America, Marion Sims and his pupil, Thomas Emmett,” 
together with Gaillard Thomas ** and D. Warren Brickell,’* led the 
way. The work of these four men, at first hesitating, soon became 
clear cut and decisive. As a result, it attracted attention throughout 
the medical centers of Europe, for in the gynecologic literature of 
this period there are no clearer or more definite clinical writings on 
pelvic abscess than came from these men. -In 1852, by introducing 
and popularizing the vaginal speculum as a means of obtaining 
exposure, Marion Sims,® of New York, undoubtedly made one of the 
most noteworthy contributions to the mechanics of pelvic surgery. 
Although Marion Sims was not so decisive in advocating the use of 
operative procedures in the treatment of pelvic abscess as were his 
younger contemporaries and pupils, Emmett, Thomas and Brickell, his 


8. Lisfranc, quoted in Congrés périod. internat. de gynéc. et d’obst., Brussels, 
1892, p. 166. 

9. Dumarquay: Gaz. d. hdp., 1857. 

10. Nonat: Traité pratique des maladies de l’utérus, 1860. 

11. Emmett, T. A.: Principles and Practice of Gynecology, Philadelphia, 
1879. 

12. Thomas, T. G.: Diseases of Women, Ed. 5, Philadelphia, 1880, p. 505. 

13. Brickell, D. W.: Am. J. Med. Sc., April, 1877; also quoted by Thomas, 
T. G., Footnote 12. 
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experience and genius served as the foundation on which they built. 
In 1877, Brickell** stated that collections of pus and serum which 
resulted from pelvic suppuration should be evacuated per vaginam 
and contended that local applications were futile. Two years later 
Emmett ™ said that “the rule is as applicable here as in general surgery, 
to open freely a collection of pus as soon as it can be detected. I do 
not regard it as sound practice to wait until the pus finds an outlet 
for itself.” He also recommended the irrigation of the cavity of the 
abscess with mild antiseptics, giving warning at the same time of the 
danger which attended this procedure and citing two cases of general 
peritonitis and death which had resulted from its unwise application. 
T. Gaillard Thomas * stated in 1880, “It is to surgery that we must 
look confidently for aid. . . . If the pus can be certainly reached, 
it should be evacuated.” By 1880, vaginal drainage had become 
definitely established in many clinics as the indicated treatment of 
“pelvic suppuration,” as it was called, and had already been practiced 
to a considerable degree by many of the leading clinicians in both 
Europe and America. 

Thus, through half a century of trepidation, we ha¥e traced the 
slow evolution of a simple surgical procedure. Although it was 
probably not in general use in 1870, it had been recognized and 
adopted by the vanguard of gynecologists, especially in France and 
America. Throughout this entire period, however, therapeutic efforts 
had been misguided by gross misconceptions in pathology. These con- 
tinued to persist throughout the next ten years. It was not until 1885 
or 1890 that the nature of salpingitis and its relation to pelvic abscess 
began to be appreciated. This ignorance of the pathology of the disease 
not only retarded the development of operative gynecology during 
this early period, but even after the introduction of laparotomy, it 
was largely responsible for the wild excesses which stigmatize the 
gynecologic surgery of 1880-1892 and which may at times be seen 
even today. 

B. Period of Early Conservatism, 1870-1890.—The early conser- 
vatists held the field in France from 1880 until 1890, and made one of 
the first and greatest of all the contributions to the development of the 
proper treatment of pelvic abscess—the necessity of prolonged drain- 
age after the evacuation of the pus cavity. In 1886, Laroyenne * 
described his operation, which consisted of the vaginal puncture of 
the abscess by a spear pointed trocar, the dilation of the drainage tract 
so as to admit one or two fingers, the insertion of a two-way rubber 
tube for drainage and daily irrigation of the abscess cavity. During the 
next five years, several articles appeared in the French literature from 


14. Laroyenne: De la péritonite chronique compliquée d’un epanchement 
latent de nature purulente, séreuse ou hématique, Lyons méd., Feb. 21, 1886. 
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the clinic of Laroyenne, written by his pupils Blanc,’* Vallas and 
Goullioud.** The most comprehensive of these was by Goullioud,” 
consisting of a series of communications which ran from August until 
November, 1891, in which he presented in great detail the work which 
had been conducted under the direction of his master. As a conse- 
quence, the operation of Laroyenne was tried in several of the other 
French clinics, with varying success, however; the consensus being 
that although in the hands of its originator it had been successful, in 
the hands of those not so adept, its use was so fraught with the 
possibility of dangerous accidents that it should be abandoned. And 
although Laroyenne’s particular procedure was thus rejected, the con- 
tribution of worth which he made was accepted—the necessity: of 
long continued drainage. Moreover, among the gynecologists of the 
decade from 1885 until 1895, Laroyenne and his pupils stood out clearly 
as exponents of conservatism in a time when radicalism was in the 
height of its popularity. 


C. Period of Early Radicalism, 1880-1890.—Although these dates 
are chosen more or less arbitrarily, it was during this decade that the 
operative methods with which these paragraphs deal came into more 
or less general use. 

While the various methods of vaginal drainage of pelvic abscesses 
were consuming gynecologic attention in France, a wholly new and 
different factor was being introduced, due to an influence indeed 
distant. From “one of the outposts of civilization,” as Kelly * puts it, 
came the record of Ephraim McDowell,"’ a country practitioner of 
Danville, Kentucky. In 1809, he had operated on a patient for an 
ovarian cyst. This first attempt was attended by complete success. 
He later performed abdominal section thirteen times, with eight 
recoveries, and left permanent record of his work in a manuscript 
which he sent to his preceptor, John Bell of Edinburgh. This intro- 
duced to Europe the new method of approach in the treatment of 
pelvic infections. The operation of McDowell, ovariotomy, was intro- 
duced into English surgery by Charles Clay (1801-1893) and Sir 
Spencer Wells ** (1818-1897); into France and the European con- 
tinent by Auguste Nélaton*® and Eugene Koeberlé.”° If these men 


15. Blanc, E.: Thése de Lyon, 1887. 

16. Goullioud, P.: Débridement vaginale des collections pelviennes, Arch. 
de tocol. et de gynéc. 18:561-576, 1891. 

17. McDowell, Ephraim: Eclect. Repert. Philadelphia 8:242, 1817. Garrison: 
History of Medicine. Thompson, W. N.: The Grave of Jane Crawford, the 
First Subject of Ovariotomy, J. A. M. A. 60:67 (Jan. 4) 1913. 

18. Wells, Spencer: Diseases of the Ovaries, 1865. 

19. Nélaton, Auguste: Pelvic Hematocele, Gaz. d. hép. 3:573,. 1851. 

20. Koeberlé, Eugéne: Mém. Acad. de méd. Paris 25:371-472, 1862-1863. 


ig 
t 
2 
ig 
4 
be 
i 
4 
| 
i 
é 


252 ARCHIVES OF SURGERY 


blazed the trail for the new path, it was Lawson Tait ** who trans- 
formed it into a beaten highway. “He performed his first ovariotomy, 
July 29, 1869; removed an ovary for an abscess, Feb. 2, 1872. These 
operations,” to quote Howard A. Kelly,’ “opened the whole field of 
pelvic operations for diseases of the organs other than gross ovarian 
and fibroid tumors.” For the first time exposed to direct vision, “the 
peri-uterine phlegmons of Emmett and Thomas became recognized as 
tubal inflammations and abscesses.” Lawson Tait counted his opera- 
tions by the thousand, and his name was prominent in all gynecologic 
and surgical societies of his day. He was probably the first to empha- 
size the point that patients with chronic salpingitis could be cured 
only by salpingectomy,”* he probably overemphasized it. Moreover, he 
performed bilateral salpingectomy and oophorectomy in these cases, 
even though the lesions might seem to be unilateral. When the 
pyosalpinx or the abscess sac was so adherent that it could not be 
removed, he recommended that it should be sutured to the anterior 
abdominal wall and thus drained—marsupialization. 

This was, indeed, a new departure in the treatment of pelvic abscess. 
Radical in the extreme as compared with all previous methods, it was 
not long before his contemporaries attempted to put his ideas into 
practice. In Germany, Hegar attempted his first ovariotomy in 1872, 
and the patient died. So chagrined was he that he did not make his 
second trial until 1876. By the year 1890, the abdominal route had 
been adopted in many clinics as the best method of approach in the 
treatment of most suppurative diseases of the pelvic organs, even 
though a relatively high mortality attended these efforts. 

D. Period of Ultraradicalism, 1890-1891.—Although the methods 
of Lawson Tait seemed extremely radical to many of his contem- 
poraries, they were to witness the introduction of a form of treatment 
of pelvic abscess and pelvic inflammatory disease which was even 
more radical—the Péan-Segond vaginal panhysterectomy. Péan ** first — 
described his operation in 1890. In a very illuminating article, he 
depicted the clinical characteristics of large pelvic abscesses which 
might be mistaken for malignant tumors, being hard, nodular and 
adherent. In these cases, Péan performed his vaginal panhysterectomy 
with removal of all the pelvic organs. When he could not remove 
the uterus in toto, he dug it out piecemeal, morcellement. Hemostasis 
he obtained by clamps, which he left in place for forty-eight hours. 
Irrigation of the pelvic cavity was started as soon as the clamps were 
removed. Péan reported fifty cases in 1890, without a death. 


21. Tait, Lawson: New York M. J. Oct. 18, 1884, p. 421. 

22. Tait, Lawson: On the Results of Unilateral Removal of the Uterine 
Appendages, Am. J. Obst., 1887, p. 478. 

23. Péan: Bull. de Acad. de méd, de Paris, July 8, 1890. 
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Very little favor greeted this new procedure of Péan. His con- 
temporaries called it “a disgrace to France” and “a lapse into bar- 
barism.” Even Segond,** who later became his most enthusiastic 
admirer, could not view the new operation with approval. After the 
first repulsion had worked away, however, the procedure gradually 
came into limited use, but it was never widely accepted. 


E. The Modern Period.—As a result of these innovations in the 
treatment of pelvic abscess and chronic pelvic inflammatory disease, 
there were three distinct major schools of gynecologic practice by the 
year 1890, each advocating its own methods of procedure. There 
were: (1) the advocates of conservative vaginal incision and drainage ; 
(2) the advocates of laparotomy, with radical extirpation of the adnexa, 
and (3) the advocates of vaginal panhysterectomy with removal of 
the lateral organs. 

In addition to these methods, others of less note were also advanced, 
such as drainage of the abscess per rectum, vaginal drainage by the 
two-stage operation of Wiedow,”* and drainage by the sacrococcygeal 
route. 

The first International Congress of Gynecologists and Obstetricians 
convened in Brussels in September, 1892.2 Delegates from prac- 
tically all the gynecologic and obstetric societies of Europe and America 
were present. The three chief topics for discussion were: pelvic 
suppuration ; extra-uterine pregnancy, and placenta praevia. 

The exponents of each of the various methods of the treatment of 
“pelvic suppuration” were present, and it seems that in this clearing 
house of ideas and experience the modern attitude was born. From 
now on the literature exhibits a waning tendency toward the exclusive 
use of any particular form of treatment and-an increasing tendency to 
favor the selection of operative procedures which are indicated by the 
case at hand. This was made possible only by the experience gained 
during the preceding years of trial and innovation. As the records of 
this Congress indicate, this tendency had already become distinctly 
manifest. 

The Congress was called to order with Péan in the chair. Segond, 
of Paris, opened the discussion of the treatment of pelvic inflamma- 
tory disease by presenting the operation of Péan, advocating the use 
of this operation in all cases in which the lesions were clinically 


bilateral. Péan then opened the general discussion in support of his 


24. Segond: Del’hystérectomie vaginale dans le traitement des suppurations 
pelviennes, Rév. de chir. 4:350-431, 1891. 

25. Wiedow: Zur operativen Behandlung des Pyosalpinx, Centralbl. f. 
Gynak., 1885, p. 145. 

26. Congrés périodique internationale de gynécologie et d’obstetrique, First 
Session, Brussels, 1892. 
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own work. William Travers, of London, said, “I would strongly urge, 
and I feel certain I am expressing the views of most British surgeons, 
that laparotomy be the method chosen.” Sanger, of Leipzig, wisely 
remarked that as there were many roads that lead to Rome, so there 
were many methods of treating the different forms of purulent pelvic 
collections. Although he admitted that the Péan-Segond operation had 
enriched the gynecologic repertoire, he maintained that it should not 
be used exclusively. Goullioud, of Lyons, arose to speak a word of 
favor in defense of the method of his master, Laroyenne, admitting 
that his position had been somewhat modified in that he had been 
making use of the more radical operations that had just recently 
been devised when the drainage of the abscess per vaginam had not 
been curative. 

Thus, through long and historically interesting hours, the Congress 
proceeded to its close. Although a few of the older men were still 
championing the exclusive use of their own methods, it was perfectly 
clear that the day of ultraconservatism and ultraradicalism was gone. 

Since 1892, the outstanding features. in the literature on the treat- 
ment of pelvic abscess have been the indications for the operation, 
the extent to which conservatism should be carried out, the develop- 
ment of the operative technic, the question of irrigation and the value 
of the operation as judged by its end-results. 

The question of irrigation goes farther back than 1892. In 1879, 
Emmett ** recommended the use of mildly antiseptic solutions for 
irrigating the abscess sac following vaginal drainage. Laroyenne ** and 
Goullioud,’® with their contemporaries Vallas and Blanc,’® developed 
this procedure to a high degree. Landau *’ recommended irrigation in 
1891 and again in 1892. In 1895, Rodriguez ** described a two-way 
rubber drainage tube which was held in place in the abscess sac by 
sutures placed through the posterior lip of the cervix or the edge of 
the vaginal incision. One year later, in 1896, La Bonnardiere *° recom- 
mended a procedure similar in principle to that of Rodriguez. Vincent, 
of Lyons, in whose clinic La Bonnardiere was engaged, irrigated 
through this two-way tube until the returning fluid was clear, and 
repeated these daily irrigations until the temperature became normal. 
Then the tube was removed and iodoform packs were inserted. La 
Bonnardiere stated that they had used simple iodoform packs instead 
of rubber irrigating tubes in several cases, and that in these patients 


27. Landau: Ueber Tubensacke, Arch. f. Gynak., 1891, and Centralbl. f. 
Gynak., 1892. 

28. Rodriguez, I.: De Il’incision du cul-de-sac postérieure et du drainage 
para-utérin dans les suppurations et hématomes pelviens, Thése 281, Paris, 1895. 

29. La Bonnardiere: Du traitement des collections pelviennes par I’elytroto- 
mie postérieure interligamentaire, et le drainage par un drain double a pavillon 
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the convalescence had been marked by high fever, while in those who 
were treated by irrigation this high postoperative pyrexia did not 
occur. The average length of convalescence of his patients was from 
four to eight weeks. Some of the patients of Laroyenne were confined 
to the hospital for eight months. 

In 1902 Montgomery,*® of Philadelphia, advised thorough irriga- 
tion of the abscess sac. In this clinic under the direction of Howard A. 


Kelly, irrigation was practiced in the first few years. Since that. 


time we have not used it. Our results, both with and without irriga- 
tion, and the reasons which induced us to abandon it will be given in 
the following sections of this paper. 

During the decade following 1892, Fernand Henrotin,** of Chicago, 


and Joseph Price,** of Philadelphia, wrote very clearly on the treat-" 


ment of pelvic infections. Henrotin,** by his operative conservatism, 
his unqualified condemnation of the common practice of performing 
the easiest operation (a radical excision of the pelvic organs), by his 
method of treating puerperal pelvic cellulitis and localized pelvic 
collections, undoubtedly made contributions of definite worth. Although 
in many instances the practices which he advised are accepted today, 
it is only to be expected that more recently acquired knowledge should 
have demonstrated that some of his empiric deductions were based on 
insufficient grounds. It is thus interesting to observe that he stated 
that the uterus should always be thoroughly curetted and packed in all 
cases of pelvic infection. Also he recommended the routine operative 
treatment of acute pelvic inflammatory disease, and in many instances 
apparently performed radical extirpative procedures per vaginam when 
today we would recommend conservative measures through an abdomi- 
nal incision. 

Throughout this period in America, there was. still a distinct ten- 
dency to lay stress on pet operative procedures and not on operative 
indications. This was undoubtedly a natural result of the important 
contributions that had recently been made in operative technic and is 
exactly the same situation which had existed in Europe before this 
time. In this respect, the meeting of the Chicago Gynecological 
Society, held on Sept. 16, 1898, was almost a replica of the Internatiosal 
Congress of Gynecologists and Obstetricians ** which had convened in 


30. Montgomery, E. E.: Vaginal Section in Suppurative Disease of the 
Pelvic Structures. Indications. and Technique, Am. Med. 4:896, 1902. 

31. Henrotin, Fernand: The Operation of Choice in Pelvic Disease, with 
Especial Reference to the Early Vaginal Incision, Brit.. M. J. 2:1159-1164, 1897. 

32. Price, Joseph: Abdominal Versus Vaginal Section in Pelvic Surgery, 
Am. Gynec. and Obst. J. 13:522-529, 1898. 
_ 33. Henrotin, Fernand: The Indication for Interference by Way. of. the 
Vagina in Pelvic Diseases: An Answer to Joseph Price, Am. Gynec. and Obst. J. 
13: 529-536, 1898. 
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Brussels six years before. In this discussion, Joseph Price,*? of Phila- 
delphia, and Franklin H. Martin,** of Chicago, were of the same 
opinion as the British surgeons and Fernand Henrotin ** defended the 
position formerly held by Laroyenne, Péan, Segond and the French 
school. As we look back at the records of this and other such meetings, 
we are impressed with the definite progress that has since been made 
in the treatment of pelvic infections. This, we feel, has been due in 
no small part to the achievements of Howard A. Kelly and his pupils. 
We have thus hurriedly traced from its very beginning the history 
of the treatment of one of the commonest of maladies, salpingitis, 
and in particular, pelvic abscess. We have observed the uncertain steps 
_of the earliest clinicians as they honestly groped about in a maze of 
doubt and misinformation in their efforts to solve the problems that 
confronted them. With the development of bacteriology, asepsis, path- 
ology, anesthetics and operative technic, we have watched the gradual 
passing of the hypotheses of a former generation and the evolution of 
a new pathology which has placed the treatment of pelvic inflammatory 
disease on a scientific and rational basis. 


Il. THE OPERATION 


The manual technic of the operative procedure which is employed 
in this clinic is simple and easy of performance. We follow in general 
the plan of operation which was laid out by Howard A. Kelly.* This 
work has not been revised since 1907 ; if it had been, it is quite probable 
that some of the modifications which we suggest here would have been 
incorporated. 

Given a pelvic mass which can be drained by the vaginal route, the 
one factor which is essential to and will contribute more toward the 
success of the operation than any other is a careful examination of the 
pelvis, made bimanually per vaginam and per rectum. This examina- 
tion should be made by the operator himself and should be performed 
immediately before the operation is begun, after the patient has been 
anesthetized and catheterized. It is necessary to use great care in 
examining a pelvic abscess bimanually, and especially per rectum, as in 
some cases the abscess wall may be ruptured, thus giving rise either to 
general peritonitis or to rectoperitoneovaginal fistula. This ether exam- 
ination should always be preceded by a similar investigation made 
before the patient is anesthetized, as it is just as important to eliminate 
the possibility of the presence of an early peritonitis as it is to establsih 
the diagnosis of pelvic abscess. Having thus convinced himself that 
there is no immediate indication for an abdominal operation, provided 
the pelvic mass can be opened and drained successfully per vaginam, 
having established the‘ anatomic relationship of the abscess to the 


34. Martin, F. H.: Discussion, Am. Gynec. and Obst. J. 18:594-597, 1898. 
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uterus, the bladder, the broad ligaments and the rectum, and having 
also determined its most easily accessible and most dependent part as 
- well as any point of fluctuation, the operator is in possession of all the 
information necessary to the successful performance of the operation. 

It is always well to employ the same preoperative preparation of 
patients with pelvic abscess as would be used preceding a laparotomy, 
for in these cases one can never be absolutely assured that a laparotomy 
will not be necessary. The patient is shaved, catheterized, the external 
genitalia, vagina and perineum are thoroughly washed with soap and 
water, flushed freely with sterile water, mercuric chlorid solution 
(1-1000) and alcohol. This completes the vaginal and perineal 
cleaning. 

The first step in the operation consists in obtaining the proper 
exposure of the cervix and the posterior vaginal vault by means of 
Sims’ posterior vaginal speculum and by grasping the posterior lip of 
the cervix firmly with a toothed clamp, such as Jacob’s. Gentle trac- 
tion on the cervix by means of this clamp and on the posterior vaginal 
wall by means of the speculum puts the posterior vaginal vault under 
light tension. A transverse incision is then made at the junction of 
the posterior vaginal mucosa with the firm tissue of the cervix. This 
preliminary incision should extend only through the vaginal mucosa, 
exposing the peritoneum of the culdesac of Douglas and should be 
about 2.cm. in length. The location of the incision, its length and 
its relation to the cervix are shown clearly by Figure 319 on page 655, 
in Kelly and Noble’s Gynecology and Abdominal Surgery. Sharp 
and pointed instruments are now discarded entirely. If the mass lies 
in the midline, the peritoneum is opened by piercing it with a long 
Kelly clamp or a uterine dilator, the instrument being pointed upward 
along the posterior wall of the fundus of the uterus and not down- 
ward toward the rectum. When the abscess is very low in the culdesac 
and is close to the rectum, it may be wise to have an assistant guide 
the operator throughout the whole operation by keeping a finger in the 
rectum. In these cases, Dr. Howard A. Kelly ** recommends what he 
calls his “straddling manoeuvre.” In this procedure, the operator acts 
as his own guide by placing the index finger of his left hand into the 
vagina and the middle finger into the rectum, thus straddling the 
perineum and orienting himself absolutely as to the relations of the 
rectum and the pelvic abscess. In many instances, as soon as the 
operator introduces the clamp through the peritoneum, there will be 
a gush of pus or fluid, indicating that an abscess has been opened 
(Fig. 1). The clamp should now be spread open, as the widening of 
its jaws will open the drainage tract into the abscess. Cultures and 
slides of the fluid can be made for bacteriologic examination. As long 


35. Kelly, H. A.: Personal Communications, 1920. 
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as the pus continues to flow, there is no advantage to be gained by 
withdrawing the clamp. After the flow has ceased, the clamp is removed 
and the finger introduced. With one hand on the abdomen, a bimanual! 
examination of the abscess sac and the pelvis is made, in order to 
determine whether the main mass has been thoroughly drained and 
whether there are accessory pockets which ought to be opened. Dur- 
ing this examination, care should be exercised not to break up adhesions 


Adherent intestine. 


Fig. 1—A unilocular pelvic abscess, the simplest type of pelvic abscess. The 
ease with which such a collection could be drained per vaginam is evident. As 
a rule, however, pelvic abscesses are far more complex than this, and are more 
apt to conform to the findings shown in Figure 2. 


which may be separating the general peritoneal cavity from the abscess 
sac. If no other masses are found, the operator is ready to insert the 
drains, should there be accessory pockets (Fig. 2). Their point of 
closest connection with the main mass should be determined and at 
this point each one should be opened and drained. In this: way, sub- 
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sidiary abscesses can be evacuated without soiling or entering the free 
pelvic cavity. 

In the ordinary case of pelvic abscess of the gonorrheal type, soil- 
ing the peritoneal cavity is not so serious a matter as it is in the 
puerperal pelvic abscess. The important fact to remember is that if 
the peritoneum is accidentally opened, this opening should be imme- 
diately enlarged widely and thoroughly drained, for paradoxical as it 


Fig. 2—A multilocular pelvic abscess. Between the simplicity of a unilocular 
pelvic abscess (Fig. 1) and the complexity of this type of abscess, one finds 
innumerable gradations. One can readily imagine the many dangers and dif- 
ficulties which would be encountered in attempting to remove these masses 
through an abdominal incision. In such cases as this, vaginal incision and 
drainage is often a life-saving procedure. 


may seem, a small opening into the peritoneum in the presence of 
infection is far more dangerous than a large one. Should the abscess 
be sharply circumscribed, Kelly ** states that he occasionally introduces 
a small piece of gauze into the sac after it has been thoroughly opened 
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and emptied and wipes out the interior of the sac very gently. By 
this means he is at times able to bring out an infected membrane 
which otherwise would have to be absorbed. He adds the warning 
that this procedure must not be practiced indiscriminately or without 
great care. 
For drainage material, we use washed iodoform gauze, in strips 
or 4 inches wide, either free or rolled into the form of cigarets by 
means of sheets of thin rubber protective. As a general rule, abundant 
drainage should be used. We frequently use three iodoform gauze 
drains, two of which are rolled into the form of cigarets and the other 
free. The cigaret drains are inserted first, one into each upper angle 
of the abscess cavity; the loose gauze strip is then placed lightly 
between them, passing well up into the cavity also. If there is any 
point of oozing at the edge of the vaginal incision, the iodoform gauze 
can be placed directly in contact with it. Should the drainage tract 
become plugged, one of these drains can be withdrawn at any time 
without interfering with the others. Generally, the drains are not 
touched until the sixth or seventh day, when, by means of a twisting 
motion, they are gradually loosened and moved about 2 cm., this 
being repeated on each successive day until they are completely 
romoved. It is dangerous to irrigate the pelvic cavity, either during 
the course of the operation or the convalescence. 
With the patient in high Fowler’s position, drainage should be free. 
Since it is necessary to build up the general condition of these patients, 
rest and hygienic measures are essential. We, therefore, recommend 
as a routine that these patients should be kept in bed for ten days or 
‘more until the pain is entirely gone, the temperature and pulse are 
normal and the general strength much increased. One will rarely make 
a mistake in following out this procedure. In some instances, in which 
the pelvic abscess is definitely circumscribed, low in the culdesac, not 
accompanied by any complications, and when the general condition is 
good, Cullen allows ‘his patients to sit up in a chair on the day after 
operation in order to facilitate drainage. He does not recommend that 
this practice should be used indiscriminately, however, but considers 
it applicable only when the local and general conditions are definitely 
satisfactory. 
In many instances after the operator has opened the peritoneum, he 
does not find pus immediately. In these cases it is unwise to explore 
the pelvis indiscriminately with an instrument. Such a procedure is 
_ unsafe and at times will lead to disaster. The operator should enlarge 

the opening into the culdesac, insert the index finger and locate the 
mass accurately, determine whether it is cystic, whether it can be 
drained satisfactorily per vaginam and whether there are additional 
masses. It is a safe rule that if a mass cannot be punctured easily, it 
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should not be punctured at all, because extensive instrumentation in 
the dark, in close proximity to loops of small bowel and the rectum is 
apt to be dangerous. If, therefore, the mass is situated so high in the 
pelvis that it cannot readily be reached and opened per vaginam, the 
attempt should be abandoned immediately, the vaginal incision should 
be temporarly packed lightly and the mass should be removed by an 
abdominal operation. In such case, the vaginal incision has done no 
harm; on the contrary, it has been of aid in establishing the diagnosis 
accurately, making the surgical indication clear and saving the time 
necessary to make a drainage opening later in the operation. 

Occasionally, on the other hand, an operator will open an abdomen 
under the impression that he is dealing with a myoma of the uterus or 
an ovarian tumor, and find on inspection that the mass is a pelvic 
abscess which chokes the pelvis, is densely adherent on every side and 
could not be removed except at great risk. Under such conditions an 
abdominal operation would almost of necessity be extremely radical, 
attended with severe shock and possibly followed by very undesirable 
sequelae. Here it would be the part of wisdom for the operator to 
consider the possibility of draining the abscess per vaginam and aban- 
doning the abdominal operation temporarily. This has happened in 
numerous instances in this series of cases. Under these circumstances 
the vaginal drainage can be carried out with extreme accuracy and 
thoroughness, for guided by an assistant who keeps one hand in the 
abdomen, the operator can open every pocket with safety. Although 
some of our most brilliant results have been obtained in patients who 
have been-treated in this manner, we do not recommend that this should 
be done as a routine procedure for we do not believe it is either 
necessary or wise to open the abdomen in order to drain a localized 
pelvic abscess per vaginam. 

A pelvic abscess may be enclosed entirely within the leaves of the 
broad ligaments and therefore be wholly extraperitoneal. In such 
cases, it would be extremely unwise to open the peritoneum by any 
method, either vaginal or abdominal. This type of abscess is par- 
ticularly common in connection with puerperal infections, and in these 
the organism is usually virulent. 

The accepted method of draining abscesses in this location is extra- 
peritoneally through the groin. This method of approach in the treat- 
ment of broad ligament infections was apparently described first by 
Hegar,** in 1881. Five years later Pozzi** read a communication 
before the Society of Surgery of Paris in which he reported having 


36. Hegar. Vortag a. d. Oberhein Aertztetag, Freiburg, 1881. ‘ 
37. Pozzi, S.: De la laparotomie sous-péritonéals, Bull. et mém. Soc. de 
chir. de Paris 12:294-312 (April 14) 1886. 
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performed this operation five times with success. It is evident that by 
this time this procedure was beginning to be used, for during the dis- 
cussion of Pozzi’s paper, Trélat, Bouilly and Lucas-Championiére 
stated that they also had utilized it several times with varying success. 
The indications for this operation in the treatment of collection of 
pus in the pelvis had not as yet been clearly established, however. 
Pozzi’ again described this operation in 1897, presenting a par- 
ticularly clear résumé of the clinical indications and the operative tech- 
nic. Since that date the various modifications have been duly recorded 
in the current literature, one of the most recent as well as most clear 
expositions of the extraperitoneal method of drainage being contained 
in an article by Cullen.** In the same paper, he outlined the various 
surgical methods of treating pelvic infections in which laparotomy is 
indicated. He also calls attention to the fact that during laparotomy 
for severe pelvic inflammatory disease, the pulse of the patient often 
becomes very rapid, ranging from 120 to 160 per minute, and states 
that this need be no cause of immediate alarm provided the quality 
of the pulse remains good and the general condition satisfactory. In 
patients of this type, we make it a rule to start a hypodermoclysis as 
soon as the patient is anesthetized. We also believe that the resistance 
of these patients is limited and that the operative shock and mortality 
can be greatly lessened by a well directed preoperative course of treat- 
ment including tonics, regulation of diet, transfusion when necessary 
and local treatments. For this reason, the operative treatment of 
severe grades of pelvic inflammatory disease requires no small amount 
of preoperative consideration and at times well directed operative 
expedition. 

There is another method of draining broad ligament abscesses 
which has been described by Kelly,® and ascribed by him to Hunner. 
This method seems to be applicable only in those instances in which 
the abscess is low in the base of the broad ligament and can be easily 
felt per vaginam. In these cases, Hunner has used his extraperitoneal 
vaginal drainage, making an incision posterior to the cervix as one 
would to drain a pelvic abscess. The peritoneum must not be opened, 
however. As soon as the mucosa of the vaginal vault has been incised, 
the peritoneum is gently pushed back by the finger, the dissection being 
carried out laterally and posteriorly until thé base of the broad liga- 
ment is reached and the abscess opened. In performing this operation, 
one is working in the immediate region of both the ureter and the 
uterine vein and artery; consequently great care must be exercised in 


38. Cullen, T. S.: The Surgical Methods of Dealing with Pelvic Infections, 
Surg., Gynec. & Obst. 25:2, 134-146, 1917. 

39. Kelly, H. A.: Operative Gynecology, New York, D. Appleton & Co. 
2:208-210, and Footnote 3. 
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order to avoid injuring these structures. With this in view, Hunner 
states that the dissection must be carried posteriorly, keeping behind 
the uterine vessels and the uterovesical plexus. It is evident that this 
procedure is limited to those instances in which the abscess is situated 
low in the base of the broad ligament and in which extensive dissec- 
tion will not be necessary. 

The operative methods of handling anteuterine pelvic abscesses were 
clearly presented by Howard A. Kelly,*® in 1910. After reviewing the 
pathology, he outlines three methods ‘of draining abscesses of this. 
unusual type: (1) drainage through the anterior vaginal vault by an 
anterior colpotomy; (2) drainage through the abdomen and anterior 
vaginal vault combined; (3) sequestration of the abscess by suturing 
the round ligaments and the uterus to the anterior abdominal wall and 
then draining through the anterior vaginal vault and the lower angle 
of the abdominal incision. 


Ill. THE CLINICAL ASPECTS OF PELVIC ABSCESS 


.This section of the paper is devoted to a study of cases of pelvic 
abscess in which treatment by vaginal incision and drainage has been 
employed. There are two objects of this study: 

1. To summarize our experience with cases of pelvic abscess and 
similar purulent pelvic collections, with reference to the preoperative 
clinical findings, complications, treatment, operative accidents, con- 
valescence, immediate and ultimate results following treatment by 
vaginal incision and drainage. 

2. On the basis of the above summary, to determine the proper 
role of vaginal incision and drainage as an operative procedure in the 
treatment of the purulent forms of chronic pelvic inflammatory disease. 

This report is based on the histories of patients that were operated 
upon in the gynecologic department of the Johns Hopkins Hospital 
between 1892 and June, 1915.** During this period of about twenty- 
four years, 716 patients were treated by vaginal incision and drainage. 
The material under this heading will be presented in conformance 
with this outline: 


A. The diagnosis of pelvic abscess. 

B. General clinical summary: race, age, clinical classification, tem- 
perature, pulse, leukocytosis, preoperative complications, operative 
treatment and mortality. 


40. Kelly, H. A.: The Treatment of Ante-Uterine Pelvic Abscess by Seques- 
tration and Drainage, Am. J. Obst. 61:921-925, 1910. 

41. This work was begun before we entered the war. It was temporarily 
dropped in 1917 and was not resumed until 1919, when the author was dis- 
charged from military duty. Hence the cases since 1918 have not been included. 
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C. Pelvic abscess complicated by conditions existing before opera- 
tion or arising during convalescence which required abdominal opera- 
tion, 170 cases. 

D. Postoperative pelvic abscess, forty cases. 

E. Pelvic abscess and purulent pelvic collections treated by vaginal 
incision and drainage only, without fatality, 462 cases: 

(a) Diagnosis and preoperative complications. 

(b) Operative accidents. 

(c) Convalescence. 

(d) Immediate results. 

(e) Ultimate results 

F. Deaths following treatment by vaginal incision and drainage, 
forty-four cases. 

G. Conclusion and summary: the réle of vaginal incision and drain- 
age as an operative procedure in the treatment of pelvic abscess and 
similar purulent collections in chronic pelvic inflammatory disease. 


A. The Diagnosis of Pelvic Abscess—From the standpoint of diag- 
nosis, the clear presentation of the subject of pelvic abscess must 
involve the presentation of all cases with which this condition has been 
confused and in which vaginal drainage was attempted, whether with 
success or not. In ninety-one cases out of this series of 716, vaginal 
incision and drainage was attempted, but pelvic abscess was not found. 
The fact that vaginal drainage was attempted presupposes in most of 
these cases that the operator found himself in the presence of a pelvic 
mass which, in his opinion, was probably inflammatory in origin and 
contained fluid which could be evacuated per vaginam. In some of 
these instances, this operation was performed merely as a diagnostic 
procedure. The ninety-one cases tabulated below present the diagnostic 
problems that have been encountered in the treatment of this series 
of pelvic abscesses, and every gynecologist knows how difficult at times 
these problems are. It is for this reason that these cases are included 
here. In the clinical study of pelvic abscess itself, these cases will not 
be considered. 

The list of diagnoses of all the cases that are included in the scope 
of this article are given in Tables 1 and 2: first, the cases of pelvic 
abscess and pelvic mass of inflammatory origin containing fluid, and, 
secondly, the list of cases in which vaginal incision was made, but in 
which pelvic abscess was not found. 

B. General Climcal Summary.—We shall promptly drop out of con- 
sideration the ninety-one cases in which the main pelvic masses were 
not of inflammatory origin, and proceed to make a study of the 625 
cases of pelvic abscess or similar purulent collection. 

1. Race: We found pelvic abscess about twice as common in the 
black as in the white race. 
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2. Age: This condition occurs almost exclusively. in the period 
of sexual activity. Fifty-three per cent. of our patients were between 
the ages of 20 and 30. Twenty-seven per cent. between 30 and 40. 
The age of the oldest patient was 54, the youngest 13. - 


TABLE 1.—Diacnosis 1n Cases or Petvic Apscess oR SIMILAR 
INFLAMMATORY Masses CONTAINING FLUID 
Diagnosis No. of Cases « 
Pelvic abscess (neither tuberculous nor puerperal)......... 463 } 
Pelvic abscess, tuberculous 9 
Pelvic abscess, puerperal 45 
Pelvic abscess, appendiceal 1 
— 
d 
TABLE 2.—Dracnosis 1n Cases IN Wuicw Vacinat Incision Was Mabe 
But Petvic Asscess Was Not Founp 
Diagnosis No. of Cases 
Extra-uterine pregnancy, ruptured, old..................... 28 af 
Myomata uteri, with .. 13 
Chronic pelvic inflammatory disease with acute pelvic ty 
Subacute pelvic inflammatory 2 
Acute pelvic inflammatory 2 
Ovarian cysts, multilocular, with chronic pelvic inflamma- ia 
Dermoid cysts, with adhesions and pyosalpinx............. 6 a 
Postoperative serum 1 
Postoperative extravasation of urine................. 1 
Total pelvic abscess and purulent collections............... 625 
Total pelvic masses not of inflammatory origin............ 91 


3. Classification: It would be highly desirable to be able to divide 
these cases into groups on the basis of bacteriologic findings. Because ia 
of the wide variety of atypical organisms found and for other reasons, 
such a classification at present is not feasible. I am dividing them into 


three clinical groups: puerperal, tuberculous and abscesses of other . mt 
origin. This classification is extremely unsatisfactory and unscientific, Wy 
I admit. It corresponds to the clinical types fairly well, however, and i ) 
affords a working basis. The pelvic abscesses which I have called of if 
uncertain origin are said to be usually gonorrheal. Although this is iH i 


probably true, bacterial examinations, when positive, are very much 
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more likely to show secondary invaders, such as the colon bacillus, 
atypical streptococci, staphylococci, and unclassified anaerobic organ- 
isms. This group far outnumbers both the other two; five sixths of 
our cases were of this type. For a résumé of the bacteriologic findings 
in cases of pelvic abscess and pelvic inflammatory disease, the reader 
is referred to Howard A. Kelly’s Operative Gynecology.*® The bac- 
teriology of pelvic infections is a subject, however, which has not yet 
been completely investigated. Arthur H. Curtis ** has recently made 
some valuable contributions to our knowledge concerning this field. 

4. Temperature: Patients with pelvic abscess usually show an ele- 
vation of temperature which may at times be very high. The tempera- 
ture findings in patients with abscess of the gonorrheal type are given 
in summary in Table 3. 

The highest temperature, 107.8 F., and the lowest, 96.8, were both 
found in patients with abscesses of this type. 


TABLE 3.—TEMPERATURE FINDINGS IN PATIENTS WITH ABSCESS 
oF GONORRHEAL TYPE 


Temperature 
98.6 F. “2 below 


104 
Over 105 


In cases of puerperal pelvic abscess, as a rule, the femperature is 
higher than in any other type. In 57 per cent. of these cases, the 
temperature on admission was between 101 and 103 F., in only 24 
per cent. was the temperature below 101. Tuberculous abscesses have 
usually been accompanied by low fever, in no instances being below 
99, and in only one above 102. 

5. Pulse: The pulse rate was almost always above 100 to the 
minute in all types of cases. This point should be of diagnostic 
importance in the differentiation of pelvic masses of uncertain origin. 

6. Leukocytosis: The white blood count was made in 124 cases of 
pelvic abscess. In 28 per cent., the counts were between 10,000 and 
15,000; in 26 per cent. between 15,000 and 20,000; in 24 per cent. 


42. Curtis, A. H.: A Combined Bacteriological and Histological Study of 
the Endometrium in Health and in Disease, Surg., Gynec. & Obst. 26:178-188, 
1916. 
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between 20,000 and 30,000. The lowest count was 6,280; the highest 
62,800. Although the white blood count usually followed the temper- 
ature in elevation, there were notable exceptions. The patient that 
had the highest temperature (107.8 F.) had the lowest white blood 
count (ranging from 6,280 to 9,400) and recovered (Gyn. No. 15903). 

7. Preoperative Complications: Since it is impossible to understand 
the subject of pelvic abscess without knowing its complications, a list 
of the complications that have been noted in our cases are given in 
Table 4. 

8. The Operative Treatment and Mortality: In the treatment of 
these.716 cases, vaginal incision and drainage was employed 871 times, 
and 286 laparotomies were performed—a total of 1,157 operative 
procedures. Fifty-six of these patients were admitted at least twice 


to this hospital, a total of 771 admissions, and in several instances. 


operative procedures were repeated. The mortality in cases of pelvic 
abscess was 5.I per cent. 

From the operative point of view, these cases fall into three main 
groups: 

(a) Patients treated by both vaginal incision and drainage and also 
abdominal operation—170 cases. 

(b) Patients treated by vaginal incision and drainage for postoper- 
ative pelvic collections, following operations of a more or less unrelated 
nature—forty cases. 

(c) Patients with pelvic abscess or purulent forms of chronic pelvic 
inflammatory disease treated by vaginal incision and drainage only 
—462 cases. 

Since the object of this paper is to present the results obtained in 
the treatment of pelvic abscess and similar purulent collections by 
vaginal incision and drainage, the last group of cases is of chief con- 
cern to us. The first two groups are closely related and will be pre- 
sented briefly. The presentation of these three groups of cases will be 
followed by an analysis of the cases of the patients that died. 

C. Group 1.—Pelvic abscess complicated by conditions existing 
before operation or arising during convalescence, the treatment of 
which required abdominal operation, 170 cases. 

This group is presented because it exhibits types of pelvic abscess 
in which complications rendered vaginal incision and drainage insuf- 
ficient as preliminary therapy. To that extent it will show some of the 
limitations of the operation. It must be said, however, that in the 
majority of these cases the vaginal drainage of the main pelvic collec- 
tion rendered the abdominal operation both simpler and safer. 

In the treatment of these 170 patients, vaginal incision and drain- 
age was used 225 times, laparotomy, 198 times. Laparotomy was 
resorted to usually for one of two reasons: (1) preoperative compli- 
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cations which rendered vaginal incision and drainage insufficient; 
(2) complications developing during convalescence which required 
laparotomy. 

The preoperative complications which rendered the vaginal opera- 
tion unsatisfactory fall into three groups: (a) those in which the main 


TABLE 4.—Comp.ications Norep 1n Cases oF Petvic ABSCESS 


Complications No. of Cases 
Pelvic abscess complicated by: 
Rupture into bladder before operation...................-.. 3 
Rupture into rectum before operation...................... 10 
Rupture into both rectum and bladder before operation. . 1 
Rupture into vagina before operation...................... 2 
Rectum passed through abscess................0..00eeeeeee 1 
Intestinal obstruction due to pressure of abscess on rectum 
Peritonitis, encysted, pelvic 8 
Peritonitis, general, purulent 13 
Peritonitis, general, tuberculous 2 
Myomata uteri, 1 
Ovarian cyst (in one case with twisted pedicle)........... 5 
Pyometra, without 2 
Carcinoma cervix, 2 
Carcinoma fundus, 1 
Cascinoma ovary, inoperable. 1 
Chronic appendicitis, involved in pelvic abscess............ 30 
Double vagina, double uterus.............. «hae 1 
Congenital absence of tube, unilateral...................... 1 
Pyosalpinx complicated by: 
Myomata uteri, 1 
Hydrosalpinx complicated by: 
Encysted peritonitis and dermoid cyst..................... 1 
Tubo-ovarian abscess complicated by: 
Spreading peritonitis, 1 
Puerperal pelvic abscess complicated by: : 
Retained membranes, with bleeding......................... 1 
Abscess of abdominal wall.................... 1 
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pelvic collection was inaccessible because of its position in the pelvis ; ; 


subsidiary abscesses which were inaccessible, and (c) cases of pelvic 
abscess complicated by conditions which by nature could not be treated 
by vaginal incision and drainage. i 

In thirty-nine instances, the vaginal operation was attempted but | 
failed to reach the main abscess mass. In twenty, although the main 
abscess was successfully opened by the vaginal route, the inaccessi- 
bility of the subsidiary collections of pus made abdominal operation 
necessary (Table 5) 

Complications which could not be treated by vaginal incision and 
drainage were found in forty-five instances (Table 6). 


TABLE 5.—Cases 1n Svussipiary CoLLections or Pus Mape 
ABDOMINAL OPERATION NECESSARY 


Collection of Pus No. of Cases 


TABLE 6.—Comp.ications Nor SUSCEPTIBLE OF TREATMENT BY 
VAGINAL INCISION AND DRAINAGE 


Complications No. of Cases 
General purulent 
Ovarian cyst (one with twisted pedicle)................... 5 


Tubal pregnancy, unruptured. ....... 


The frequency with which the appendix is involved in pelvic abscess 
had been observed before. In nineteen of these 170 patients, the 
appendix was definitely involved in the pelvic abscess, though not 
causing it. Coopman ** stated in 1915 that the appendiceal involve- 
ment in cases of chronic purulent pelvic inflammatory disease in itself 
often justified laparotomy. Norris,“* who has investigated this sub- 


ject in detail, has emphasized the frequent association of appendicitis r 


with pelvic peritonitis. This is borne out by our findings. 


43. Coopman, H. L.: Ueber konservierende und operative Behandlung chron- 
ischer Adnexerkrankungen, Zentralbl. f. Gynak. 39:257-261, 1915. 

44. Norris, C. C.: Gonorrhea in Women, Philadelphia, W. B. Saunders Com- 
pany, 1913, p. 302. 


(6) those in which an accessible main collection was accompanied by tie 
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Two congenital anomalies of rather unusual character were found 
in this series of cases. One patient had congenital absence of one 
tube with a calcareous ovary on the same side. The function of the 
other side had been normal, however, as she had had several normal 
pregnancies. Another patient (Gynecology No. 4887) had a double 
vagina with double uterus. She had always had severe dysmenorrhea, 
had been married twenty-six years, and had had six pregnancies. Three 
of the pregnancies had continued to term; three had ended in mis- 
carriages at the end of the sixth, fourth and third months, respectively. 
Examination revealed that the left hymen was unruptured, all sexual 
activity having taken place on the right side. There were two separate 
vaginas, the vaginal mucosa on the right side having been smoothed out 
by labor, on the other side the normal virginal rougie were present. 
There were two cervices, each leading into a separate uterine cavity. 
The patient had an abscess which occupied the left side of the pelvis 
and also a complicating rectal stricture. 

Thirty-four patients were subjected to laparotomy for complica- 
tions arising during convalescence after vaginal incision and drainage 
(Table 7). 


TABLE 7.—Cases LaparotoMy Was PERFORMED FOR 
CoMPLICATIONS DurING CONVALESCENCE 


Complications No. of Cases 
Febrile course, not relieved by vaginal incision and drainage 27 
Severe bleeding from vaginal drainage tract............... 1 
Intra-abdominal rupture of abscess during examination.... 1 


The abdominal operations in these 170 patients consisted of either 
more or less radical extirpative procedures or abdominal drainage. In 
the early years in this clinic, it was not an uncommon practice to treat 
pelvic abscess by mere abdominal drainage, somewhat after the manner 
of Lawson Tait.2* This method has long since been abandoned. 

No attempt has been made to determine the ultimate results obtained 
in the treatment of this series of 170 patients. About 50 per cent. of 
those that were subjected to no radical extirpative operation but who 
were treated only by combined abdominal and vaginal drainage have 
returned to this hospital without having been permanently relieved. 
This seems to demonstrate that in many cases mere drainage of a 
pelvic abscess, no matter how performed, will not give the patient per- 
manent relief. It is our belief that if an abdominal operation is per- 
formed, it should under ordinary circumstances be of a curative 
nature, conservative when possible, radical when indicated. In order 
to be able to achieve this end, the preliminary drainage of any abscesses 
in the pelvis by the vaginal route is a great aid. 
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D. Group 2.—Postoperative pelvic collections, forty cases. 

These patients developed postoperative pelvic collections following 
a variety of operations. All of these collections were drained by 
vaginal incision; in one instance it was also necessary to perform an 
abdominal operation in order to check a postoperative hemorrhage. 
The importance of these cases is found chiefly in the cause of the 
postoperative collections. 

The diagnoses of these forty cases are given in Table 8. 


TABLE 8—Dracnosis 1n Forty Cases or Pus 


Diagnosis No. of Cases 
Postoperative pelvic abscess 
Postoperative serum collection ..................ceeeeeeeees 1 
Postoperative extravasation of urine...................e000. 1 
Postoperative pelvic peritonitis ..............-sceseeeseees 1 


Of the twenty-nine cases of postoperative pelvic abscess, twenty- 
three developed in patients who had been operated upon for conditions 
which were primarily of an infected nature, and six developed in what 
were apparently “clean” cases. Of the twenty-three “dirty” cases, 
seven had been drained through the culdesac of Douglas and sixteen 
had not. Of these sixteen, five had had abdominal drainage. Drainage 
had not been employed in any manner in any of the six “clean” cases 
The operations in these six cases had been myomectomy, two cases; 
carcinoma of the ovary, two cases, and hysteromyomectomy, two 
cases. The case of extravasation of urine followed a ureteral anas- 
tamosis which had been performed during the radical operation for the 
cure of carcinoma of the cervix. Occasionally, following hysterec- 
tomies, small postoperative abscesses will form just above the stump 
of the cervix and beneath the bladder peritoneum which has been 
thrown over it. Cullen *° has described and illustrated this form of 
complication. 

Most of the cases of postoperative pelvic abscess developed in 
patients in whom the question of drainage was a matter of doubt or 
in whom pelvic drainage had not been used. On these occasions, the 
‘decision not to drain proved to be unfortunate. This is true not only 
of the “dirty” cases, but also of four of the “clean” cases—two 
myomectomies and two operations for the cure of carcinoma of the 
ovary. 

These cases emphasize the value of pelvic drainage in pelvic infec- 
tions. After the removal of a pyosalpinx, ovarian abscess or a similar 
purulent collection where there has been contamination of the operative 
field, in the presence of uncontrollable oozing after extensive pelvic 


45. Cullen, T. S.: Johns Hopkins Hosp. Rep. 6:143-144, 1897 (Figs. 1 and 2). 
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dissections, after operations for carcinoma of the pelvic organs, after 
practically all panhysterectomies, in short, whenever drainage of the 
pelvis has been indicated, it has been almost a rule in this clinic to 
obtain it through an incision in the-posterior vaginal vault, or in cases 
of panhysterectomy through the vaginal cuff. The advantages of this 
method of drainage are almost self-evident. With the patient in 
Fowler’s position, the pelvis forms the basin toward which fluids tend 
to gravitate ; hence, drainage through the floor of the pelvis perforates 
this basin at its most dependent point and allows these fluids to escape. 
It is well known that abdominal drainage can rarely achieve this result. 
By the use of vaginal drainage, moreover, the danger of developing 
hernia in the incision, postoperative obstruction and vicious adhesions 
is reduced almost to nil. By closing over the raw areas as completely 
as possible and placing the drain loosely against such areas as cannot 
be closed over, and by throwing the redundant coils of the rectum and 
sigmoid over the whole field of the operation, the operator excludes 
loops of small bowel from the pelvis, localizes and gives drainage to 
the infection. It is our experience that patients who have been treated 
in this manner have a remarkably smooth and short convalescence and 
avoid the danger of postoperative pelvic collections, granulating abdom- 
inal wounds, distention and hernias. 

In advocating this type of drainage in pelvic infections, I would 
not give the impression that other methods are not at times clearly 
indicated. This is particularly true in cases of pelvic abscess with 
spreading peritonitis or secondary abdominal collections which can 
often best be drained through the abdominal incision. Broad liga- 
ment abscesses, moreover, which are secondary to puerperal infections, 
can best be approached and drained extraperitoneally through the 
groin. Cullen ** has discussed this question with great clearness in a 
recent article. 

E. Group 3.—Four hundred and sixty-two cases of pelvic abscess 
or similar purulent collections treated only by vaginal mcision and 
drainage without fatality. 

Of 625 patients with pelvic abscess or similar purulent collections 
found in connection with pelvic inflammatory disease, 462 were treated 
only by vaginal incision and drainage. This group constitutes the real © 
subject matter of the paper. When considered with the twenty-five 
‘ patients of this type that died, they give us a picture of the successes 
and failures that have followed our attempts to treat, these conditions. 

‘These cases will be presented from these points of view: 

1. Diagnosis and preoperative complications. 
2. Operative accidents: 

(a) Injury to the rectum. 

(b) Bleeding. 

(c) Injury to the bladder, ureter, small bowel, etc. 
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(d) Fistulas in connection with pelvic abscess: rectovaginal, recto- 
peritoneovaginal, vesicovaginal. 

(1) Factors predisposing toward the occurrence of operative 
fistulas. 

(2) Fistulas developing during convalescence. 

(3) Fistulas as a factor in convalescence. 


(4) Umbilical sinuses in pelvic abscess. 

(5) Lumbar and psoas abscess complicating pelvic abscess. . wee 
3. Convalescence following vaginal incision and drainage of a gare 

abscess. 


(a) Types of convalescence. 

(1) Normal convalescence. 

(2) Convalescence with marked high rise of temperature immedi- 
ately after operation. 

(3) Continuously febrile convalescence. 

(4) Convalescence with late high rise in temperature. 

(b) Convalescence in the different types of cases. 

(1) Puerperal pelvic abscesses. 

(2) Tuberculous pelvic abscesses. , 

(3) Pelvic abscess of gonorrheal type. 

(c) Convalescence following different methods of treatinent. 

(1) With irrigation. 

(2) Without irrigation. 

(d) Relation of the length of dinatilibine to the convalescence. 

4. Immediate results, following vaginal incision and drainage. 

(a) Temperature and pulse at times of discharge from hospital. 

(b) Condition of pelvis when discharged from the hospital. 

(c) Symptoms present on discharge. 

5. Ultimate results. 

(a) Patients readmitted following the drainage of pelvic abscess. 

(b) Patients followed by correspondence or visit. 

(1) Relation of the method of treatment to ultimate result. 

(2) Relation of the convalescence to the ultimate result. 

(3) Relation of the length of drainage to the ultimate result. 

(4) Relation of the immediate result to the ultimate result. 

(5) Pregnancies following the drainage of pelvic abscess. 

(6) Menstruation following the treatment of pelvic abscess by 
vaginal incision and drainage. 

1. Diagnoses and Preoperative Complications—The diagnoses of 
these 462 cases are given in Table 9. 

There were numerous complications in these cases. Since I have 
already listed the complications of all of our cases in another place, 
I shall not enumerate them again. These cases, however, presented 
all the serious inflammatory pelvic complications which are ordinarily 
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found with such purulent collections, and which could be treated by 
vaginal incision and drainage. 


TABLE 9.—D1acnosis 1n Four Hunprep Sixty-Two Cases or PELvic 
ABSCESS OR SIMILAR PURULENT COLLECTIONS 


Diagnosis No. of Cases 
Pelvic abscess, nonpuerperal, nontuberculous............... 320 
Pelvic cellulitis with abscess, puerperal..................-. 7 
Acute pelvic inflammatory disease with abscess............. 3 


2. Operative Accidents.—In the treatment of these 462 patients, the 
only operation employed was vaginal incision and drainage. This pro- 
cedure was used 538 times. These operative accidents occurred. 

(a) Rectal Injury: In ten instances the rectum was apparently torn 
or punctured at the time of operation. In one of these ten cases, 
pressure on the abscess during a rectal examination made under anes- 
thesia immediately before the operation, caused the abscess to rupture 
into the rectum. It has been pointed out that under some conditions 
the sudden evacuation of a large amount of fluid under high tension 
in the pelvis might so change the pressure relations that a very delicate 
abscess wall might immediately rupture into the rectum or the peri- 
toneum without direct injury having been inflicted, due to intrarectal 
pressure. 


(b) Bleeding: Significant bleeding from the vaginal veins occurred 
twelve times. In all these cases, it was stopped immediately either by 
packs or sutures. In one of these twelve cases, the bleeding was rather 
profuse. Bleedirg from injury to the uterine arteries occurred only 
once. In that case, the left uterine artery was torn. The hemorrhage 
was readily controlled by a clamp. 

(c) Injury to Bladder, Ureter, Small Bowel, etc.: There were no 
instances of injury to the ureter in any of our cases, nor were there 
any instances of injury to the small bowel. In three or four cases, 
parts of the small bowel protruded into the vagina during the operation. 
These fiatients had a high elevation of temperature for twenty-four 
hours after the operation; otherwise their convalescence was normal. 
In no case was the bladder injured although in three the pelvic abscess 
was anteuterine, between the bladder and the uterus, and in these cases 
the vaginal incision was made anteriorly to the cervix. These injuries 
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formerly seemed quite common and were a source of much discussion 
in the literature of 1885 to 1895. 

(d) Fistulas with Pelvic Abscess: Rectal involvement in cases of 
pelvic abscess is not uncommon, either due to a preoperative complica- 
tion, an operative accident, or as a development during convalescence. 
In pelvic inflammatory disease, pain on defecation is a symptom always 
to be looked for and very frequently found. Actual rupture of an 
abscess into the rectum, although not a rarity, is not so frequent. The 
same conditions which would lead an abscess to point and rupture into 
the rectum make it easy to injure that organ during the operative 
treatment. 

The result of such an injury in every case we have had, whether 
the injury was operative or of spontaneous development, has invaribly 
been a fistula. This type of fistula has usually been called a recto- 
vaginal fistula. In some cases this is what actually exists. In others, 
however, such a fistula is more than a rectovaginal fistula, the condi- 
tion really being a rectoperitoneovaginal fistula. In these cases, the 
rectal opening is usually in the culdesac of Douglas, connecting the 
rectal lumen with the pelvic cavity or the abscess sac, which in turn 
opens into the vagina. This relationship has been clearly seen in 
several of our cases at necropsy and really is rectoperitoneovaginal 
fistula. 

(1) Factors Predisposing to the Formation of Fistula—The close 
relationship of a pelvic abscess to the rectum may lead not only to 
rectal injury at the time of operation, but also might cause other rectal 
complications of more or less serious moment. Among these are rectal 
stricture, due to a proctitis. This was seen in five of our cases. Or 
again, the abscess might burrow behind the rectum, pushing the rectum 
forward. In this type of case, a blunt clamp pushed in the usual 
manner into the mass with the idea of puncturing the abscess might 
perforate both walls of the rectum and traverse the rectal lumen before 
it reached the abscess sac. This unusual anatomic relationship was 
found in one case; the impending operative accident, however, was 
avoided by a careful rectal examination. In two cases of this series, 
the pressure of the abscess on the rectum and sigmoid was sufficient 
to cause chronic intestinal obstruction without genuine rectal stricture 
being present. This was relieved as soon as the abscess was evacuated. 
The evacuation of a large collection of fluid under pressure in the 
pelvis makes necessary rather definite mechanical readjustments in 
the relationship of the pelvic and lower abdominal viscera to the abscess 
sac. Where there was once a strong positive pressure in the abscess 
sac there is now a negative pressure. It is, therefore, possible that 
in these readjustments, a new factor such as postoperative distention, 
a quick muscular movement, urinary retention or the administration 
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of an enema, might cause the rupture of a weak point in the mem- 
brane lining the abscess sac either into the peritoneal cavity,-the rectum, 
or rarely into the bladder. 

All these complications tend to make it easy to injure the rectum. 
Nothing so clearly impresses the operator with the possibility of rectal 
injury during the vaginal drainage of an abscess as the view of the 
pelvis he obtains in cases seen at laparatomy or necropsy. This is 
particularly true in those cases in which the abdomen is opened imme- 
diately after an unsuccessful attempt has been made to drain an abscess 
by the vaginal route. Not infrequently does the operator then see 
that the clamp with which he had attempted to puncture the abscess 
had passed within a few millimeters of edematous, inflamed, friable 
and almost necrotic rectal wall which in such a condition would have 
ill withstood surgical insult. 

It is of paramount importance, therefore, to make careful rectal 
examination before attempting to drain an abscess per vaginam. In 
many instances, moreover, we have found it advisable to have an 


_ assistant guide the operator during the operation by keeping his index 


finger in the rectum. In spite of all these precautions, we have found 
it impossible to avoid a certain number of rectal injuries. 

We have had thirty-two rectovaginal or rectoperitoneovaginal fis- 
tulas. In ten of these cases, the abscess had ruptured into the rectum 
before admission to the hospital, and in these cases rectopelvic sinuses 
existed which were changed by the operation into rectoperitoneo- 
vaginal fistulas. In ten of these cases, the injury was probably opera- 
tive, accidental in nine, in one intentional for the purpose of obtaining 
additional drainage. In the remaining twelve, the fistulas developed 
during the convalescence, the first symptom being the discharge of 
feces through the vaginal drainage tract. 

(2) Fistulas Developing During Convalescence—The cause of the 
development of fistulas during convalescence does not seem to have’ 
attracted much investigation in the literature. Although it is rather . 
hard to ascribe a definite cause for every case, it is probable that in 
most instances the general etiologic conditions can be determined. In 
attempting to determine the cause of such postoperative fistulas, three 
factors are to be considered: (1) the period of time between the day 
of operation and the development of the fistula; (2) the material used 
for drainage, and, (3) the condition of the rectal wall. 

The time relation between the operation and the development of 
the fistula is important in determining the cause of the fistula. Seven. 
of our twelve postoperative fistulas developed within three days after 
the operation. Of the remaining five patients, four developed signs 
of fistula on the sixth, seventh, eighth and eleventh days, respectively, 
counting the day of operation as the first day. In one case, the fistula 
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was not observed until the twentieth day, at necropsy. Of the seven 
patients that developed fistulas early in convalescence, five show a 
fairly clear cause. In one instance, the patient died on the fourth day, 
and at necropsy a drain was found passing into the rectal lumen and 
out again at a higher level, showing clearly that the rectum had been 
perforated at operation. In four cases, the operator was convinced that 
he had torn the rectum, but was unable to find the injury, even with 
the proctoscope. The immediate development of fistula, however, 
proved that the operator’s fears had been correct. It seems clear, 
therefore, that in some patients that develop signs of fistula early in 
convalescence, the complication is due to rectal injury inflicted during 
the operation. The difficulty of detecting such injury in the presence 
of pelvic abscess is well illustrated by the ¢ase just mentioned. In 
some cases in which there was no evidence of mechanical injury to 
the rectal wall, the development of fistula during the first few days 
of the convalescence seems to have been due to conditions beyond 
control, the friable condition of the rectal wall and the changes in 
pressure relations in the pelvis. 

The material used for drainage in cases of pelvic abscess treated 
by vaginal incision and drainage is a matter of some importance in 
its relationship to fistula. We have long since discarded the use of 
rubber tubes for drainage in these cases, more from unfortunate 
experience with individual cases than as a result of systematic study 
of a whole group. In five of the cases that developed fistula during 
convalescence, rubber tubes were used for drainage; in seven, iodo- 
form gauze, either plain or rolled into cigaret drains. Since the total 
number of cases in which rubber tubes have been used for drainage is 
much smaller than those in which gauze has been, we believe that the 
action of our predecessors in this clinic in abandoning rubber tubing 
for pelvic drainage was well indicated. 

It is probable, however, that any material used for drainage might 
have a tendency to cause fistula in patients with extreme proctitis. In 
one third of our cases of postoperative fistula, the rectal opening was 
detected first on the day on which the drains were started or removed. 
In one of these cases, there was a rectal slough on the eleventh day, 
no sign of fistula having been present before that time. In two thirds 
of the patients that developed fistula after the fourth day, there seemed 
to be some definite connection between the moving of the drains and 
the development of fistula. We cannot avoid this complication by 
removing the drains early, as prolonged drainage is the essential requi- 
site in the treatment of these patients. The only paths of escape lie 
in the choice of soft material for drainage, iodoform gauze or loose 
cigaret drains, and care in placing the drains so as not to cause pressure 
on the rectum. 
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(3) Fistulas as a Factor in Convalescence.—The convalescence of 
patients with fistulas, whether rectovaginal or vesicovaginal, is usually 
not smooth. Of four patients with vesicovaginal fistula, one died and 
one had a febrile convalescence. Of thirty-two patients with recto- 
vaginal fistula, whether due to spontaneous rupture or operative acci- 
dent, five died, twelve had a prolonged and febrile convalescence, and 
in fifteen the recovery was uneventful, though longer than normal. 
There are probably two factors which are influential in producing the 
unsatisfactory convalesccence found in patients with these compli- 
cations : 

(1) Fistulas usually occur in patients with severe forms of pelvic 
abscess. 

(2) The fecal discharges in the fistula constantly reinfect the abscess 
and pelvic cavity. 

(a) End-Result of Rectal Fistulas Complicating Pelvis Abscess: 
Rectal fistulas complicating pelvic abscess usually have a fair prognosis. 
Of eighteen cases, twelve, or 662 per cent., healed spontaneously within 
three weeks. The ultimate history of six patients is unknown, except 
that the rectovaginal fistulas were present when they left the hospital, 
and that they have not returned for closure of the fistulas. In treat- 
ing rectovaginal fistula, Howard A. Kelly ** recommends the use of 
rectal irrigations, allowing the fluid to pass into the rectum and come 
out by means of the fistula through the vagina. He states that by 
this means the wound is kept clean, and healing is hastened. This 
would be recommended, however, only in case the fistula were low and © 
had no intrapelvic connection. Should pelvic abscesses occur in patients 
with healed rectovaginal fistulas, there is a tendency for such recurrent 
pelvic abscesses to rupture into the rectum. This has been seen in 
two cases. This is analogous to the much more commonly observed 
phenomenon—the spontaneous rupture of recurrent pelvic abscesses 
through old healed drainage tracts in the vagina. 

(b) Vesicovaginal Fistulas and Pelvic Abscess: Vesicovaginal fis- 
tulas are naturally not found as often with pelvic abscess as are recto- 
vaginal. This is probably due to the shallowness of the anterior half 
of the pelvis as compared with the depth of the culdesac of Douglas 
and the tendency of inflammatory masses to gravitate toward and 
become adherent to the rectum. Just as proctitis and pain on defeca- 
tion are frequently found in pelvic abscess, so cystitis and extremely 
severe bladder symptoms may be present. But the rupture of a pelvic 
abscess into the bladder is infrequent and occurs only in the presence 
of an extremely severe infection which travels around into the ante- 
uterine spaces of Retzius and causes both ulceration of the bladder 
and pressure symptoms. Although we have seen three anteuterine 
pelvic abscesses which were opened by incisions anterior to the cervix, 
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in none of these cases was the bladder injured or did vesicovaginal 
fistula result. 

We have had five cases of vesical fistula complicating pelvic abscess. 
In four of these the abscess opened spontaneously into the bladder, 
causing fistulas which opened either directly into the vagina or into 
the vagina through the pelvis. In these cases the diagnosis was made 
by the sudden appearance of quantities of pus in the catheterized 
bladder urine. In one of these cases there were three small openings 
in the bladder leading into the pelvis. In another instance, the vagina 
formed a common cloaca for the discharge of feces, urine and pus, 
the patient having both a rectovaginal and vesicovaginal fistula, both 
of which occurred spontaneously and closed without operation. In 
the fifth case a urethrovesicovaginal fistula appeared on the day on 
which the pelvic drains were removed. 

(c) End-Results of Vesicovaginal Fistulas in Pelvic Abscess: Vesi- 
covaginal fistulas complicating pelvic abscess do not show the tendency 
to heal that rectovaginal fistulas do. Of our five cases, only one 
healed without operation. As we have observed, in this instance the 
patient had both vesicovaginal and rectovaginal fistulas, both of which 
closed spontaneously after the pelvic abscess was drained. 

(4) Umbilical Sinuses in Pelvic Abscess —Cullen ** has discussed 
this subject in detail recently. He presents numerous instances of 
purulent drainage from the umbilicus, usually associated with peri- 
tonitis, at times with fecal fistula, patent urachus, broad ligament 
abscess or appendix abscess. From the literature, he quotes seven 
cases of abscess originating in the broad ligament and one in the 
appendix which ruptured at the umbilicus. His bibliography on the 
subject is very extensive. Personally, I have seen only one such 
case; in this instance the pelvic abscess was of tuberculous origin. 

(a) End-Results of Umbilical Fistulas in Pelvic Abscess: Umbili- 
cal fistulas seem extremely persistent, judging not only from the cases 
quoted by Cullen but also from the experience with the case I have 
had. Our patient (Gyn. No. 24848) had a pelvic abscess which was 
of tuberculous origin, coming on two weeks after childbirth. The 
abscess ruptured spontaneously at the umbilicus. At the time the 
patient was admitted to the hospital she had a large pelvic abscess 
which was discharging green pus copiously through an umbilical sinus. 
The abscess was opened and drained per vaginam. The patient made 
a good recovery and at the time she was discharged from the hospital 
the umbilical sinus had healed. It reopened again, however, in a very 
few days. Since the first admission, the patient has returned five 
times, and has had a total of six operations performed, the first five 


46. Cullen, T. S.: The Umbilicus and Its Diseases, Philadelphia, W. B. 
Saunders Company, 1916. 
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of which were extremely conservative and without permanent result 
in causing the umbilical sinus to close. Vaginal incision and drainage 
was performed four times and abdominal drainage once in a period of 
seven months, and the umbilicopelvic fistula persisted in recurring. 
Finally, in February, 1920, a radical operation was decided upon, and 
laparotomy was performed. The left tube and ovary were found to 
be involved in a caseous tuberculous abscess; there was also a tuber- 
culous salpingitis on the right side. There were an old drainage tract 
and sinus lined by tuberculous granulation tissue which extended from 
the old abscess in the pelvis up to the umbilicus, and from the umbilicus 
along the ligamentum teres to the region of the gallbladder and duo- 
denum. The appendix was normal. Both fallopian tubes, the left 
ovary, the appendix and the sinus tracts were removed. Since that 
time, the patient has been quite well. 


(5) Lumbar and Psoas Abscess in Pelvic Abscess—The extraperi- 
toneal situation of broad ligamént abscesses causes them to extend 
widely. Such abscesses are usually of puerperal origin. If not incised 
and drained, they may point in the groin, in the lumbar or kidney 
regions and may extend over Poupart’s ligament down the thighs. 
We have seen cases of each of these types. With the extension of 
the abscess into the retroperitoneal spaces or down the fascia planes 
of the abdominal wall or thigh, the focus of infection in the broad 
ligament may clear up almost entirely. In these cases, it may be 
extremely difficult to establish the etiology of the infection—those we 
have seen are almost always of puerperal origin. 

In patients with abscesses of this type it is necessary to have 
accurate histories and searching clinical examinations supplemented by 
roentgenographic studies of the spine, the hips and the bony pelvis in 
order to eliminate distant foci which might give rise to burrowing 
abscesses. Unusual tumors, moreover, must also be considered. I 
have personally seen a definite instance in which an unusual swelling 
pointing in the region of Scarpa’s triangle was diagnosed and incised 
for an abscess of pelvic origin but which at operation proved to be 
a large and inoperable periosteal angiosarcoma with extensive softening 
and destruction.‘ 


Convalescence —During the last fifteen years, the tendency in this 
clinic has been to shorten the convalescence and to simplify the post- 
operative treatment of patients with pelvic abscess. Between 1890 and 
1895 it was common practice to irrigate the abscess cavity either on 
the operating table or on the ward. Such irrigations were carried out 
through rubber drainage tubes which were either left in the drainage 
tract after the method of Rodriguez or were inserted for each 


47. This patient was seen at St. Agnes’ Hospital, Baltimore, in conjunction 
with Dr. Alexis McGlannan, 1914. 
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treatment. If the tubes were taken out, the cavity was packed with 
iodoform gauze after each irrigation. Such treatments were at times 
carried out daily, over periods of two or three weeks or longer. 

About twenty-five years ago, we broke away from this complicated 
postoperative treatment, rational as it may seem. Now we do not 
irrigate the abscess sac nor do we repack it as a routine. We, however, 
do insist on the necessity of prolonged drainage and attempt to accom- 
plish this by allowing the drains to remain in place for ten days. After 
they are removed, we keep the drainage tract open by digital dilation 
performed every day or two. 

With the simplification of the methods of postoperative treatment, 
there has also been a marked shortening of the length of convalescence. 
This is shown clearly by a statement of the average number of days 
patients have spent in this hospital following the vaginal incision and 
drainage of pelvic abscess (Table 10). Whether this tendency has not 
been too marked in recent years will be discussed in connection with 
the paragraphs on the immediate and_ ultimate results. 


TABLE 10—Time Spent 1n Hosprra, FoLttowinc VAGINAL INCISION 
AND DRAINAGE OF Petvic ABSCESS 


Average No.of Days 
of Convalescence 


Year in Hospital 


(a) Types of Convalescence: The convalescence of patients fol- 
lowing vaginal incision and drainage of pelvic abscess may be of 
several fairly distinct types. These types may be named: (1) normal 
convalescence ; (2) convalescence with early high rise of temperature ; 
(3) febrile convalescence, and (4) convalescence with late high rise 
of temperature. 

(1) Normal Convalescence——Under this group I have included 
those patients that show no high postoperative rise in the temperature 
and that have an afebrile course. In such cases the course which the 
_ temperature follows after operation usually varies with the temperature 
on admission. When the admission temperature is low, 99 to 101 F., 
during the first twenty-four or thirty-six hours after operation it 
usually rises to 101 to 102 F., remains at that point for twelve hours, 
falls promptly and within a week or ten days approaches normal and 
remains there. The pulse in these cases is correspondingly rapid, 
almost always running above the temperature curve. On the other 
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hand, if there is a marked elevation of temperature on admission, 
103 to 106 F., it usually falls promptly after the operation, the pulse 
rising to 130 or 160. Both gradually fall after the manner just 


described. 
This type of convalescence, called the “normal convalescence” in 
[ this paper, has been observed in 65 per cent. of all of our cases of 


pelvic abscess treated by vaginal incision and drainage. In patients 
who have this type of convalescence the immediate result obtained 
is usually good. 

(2) Convalescence with an Early High Rise of Temperature — 
This phrase, early high rise, is used to characterize a group of cases 
in which the temperature takes a sudden rise, at times of 4 or 5 degrees, 
within twenty-four or thirty-six hours after operation, remaining ele- 
vated for twelve or eighteen hours, then falling rapidly to 101 F., or 
less, and within a week or ten days reaching normal. At the time of 
greatest elevation, the temperature may reach 105 F., at times even 
higher. I have not called a postoperative elevation a high rise unless 
it reached 102.5 F. As in the normal convalescence, the pulse accom- 
panies the temperature, the pulse curve usually running above the 
temperature. Twenty-two per cent. of our patients showed this high 
rise. The significance of this early and temporary high rise is not 
i great unless it is accompanied by untoward symptoms. 


(3) Febrile Convalescence—I have included in this group those 

cases in which the temperature was continuously elevated, 100 F. or 

| more, for over a week or ten days. Such a febrile course might have 

its beginning at any time during the convalescence—it might follow 
what started out to be a temporary high rise following the operation 
or it might develop late in the convalescence after the temperature had 
reached almost normal. In ‘these cases, the pulse is also elevated, 

usually reaching from 112 to 120. We have observed this type of 
convalescence in 13 per cent. of our patients. 

This picture is of definite clinical significance. Its importance is 
shown by the fact that the operation had to be repeated in one third 
of these patients and by the list of complications which they presented. 
These complications are given in Table 11. 

General peritonitis, endocarditis, pericarditis, septicemia, carcinoma 
of the cervix, myomata uteri, perirectal abscess, acute tonsillitis, ante- 
uterine pelvic abscess, vesical fistula caused by rupture of abscess 

into the bladder, bronchopneumonia—each of these complications 

occurred once. 

| In those instances in which the febrile course was due to reaccumu- 
lations or secondary abscesses, relief was obtained by repeating the 

vaginal operation. At times, a febrile course may be due to some 

surgical complications which cannot be treated by this procedure. Of 
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the 170 patients that were treated by both vaginal drainage and 
laparotomy, twenty-seven were subjected to abdominal operations for 
this reason. When the febrile course starts late in convalescence after 
a fairly normal beginning, we have usually found it to be due to a 
reaccumulation in the pelvis due to the premature removal of the 
drains or the failure to keep the drainage tract open. Prolonged 
expectant treatment of a patient with pelvic abscess who is having a 
continued elevation of the temperature after vaginal incision and drain- 
age may be a dangerous procedure. 


TABLE 11.—Comp.ications 1N CASES OF FEBRILE CONVALESCENCE 


Complication 

Reaccumulation of pelvic 1 
Rectovaginal fistula, 6 
Rectal connection with abscess, preoperative..............-- 4 
Rectal connection with abscess, postoperative............... 1 
Large size of pelvic abscess (reaching to umbilicus) ....... 4 


(4) Convalescence with Late High Rise of Short Duration.—This 
type of convalescence is seen not infrequently. It is characterized by 
a single short elevation of the temperature coming late in convalescence, 
after the first week without serious symptoms or with symptoms of 
very short duration. The type is really a modification of the “early 
high rise” type, and is usually just as easily controlled. In several 
of our cases, we have found it to be due to a local peritonitis of a 
mild grade. In two cases this was induced as a direct result of the 
puncture of the peritonewm or rectum by an irrigating nozzle during 
irrigations given on the ward. In other cases this short rise was not 
clearly explained, being unaccompanied by any alarming symptoms. 

(b) Convalescence of Various Types of Cases: There is a dis- 
tinct relationship between the type of infection present in the pelvic 
abscess and the convalescence. This is brought out most clearly in 
Table 12. 


TABLE 12.—Retation BETWEEN TYPE OF INFECTION AND CONVALESCENCE 


Normal Febrile 
Conval- Conval- Hig Days of 
Number of escence, escence, Rise, Conval- 
Type of Case Cases per Cent. per Cent. per Cent. escence 
465 65 18 22 19 
28 39 36 25 $2 


This table speaks for itself. The greater seriousness of puerperal 
and tuberculous pelvic abscesses is clearly evident. 
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(c) The Relation of the Convalescence to the Method of Treat- 
ment: The manual technic involved in performing the operation of 
vaginal incision and drainage has been fairly well standardized; as a 
result, with a few exceptions, a uniform operative procedure has 
been utilized in the treatment of all of these patients. The most 
important variations have been with regard to irrigation of the abscess 
sac and the length of time during which drainage has been continued. 

As has been stated, irrigation of the abscess sac as a routine pro- 
cedure was discontinued in this clinic about twenty-five years ago. In 
very few instances has it been performed since. Rodriguez ** and 
La Bonnardiere *® were perhaps the most ardent of those who prac- 
ticed irrigation, and in their hands the results obtained seemed to 
justify their enthusiasm. Our experience has been that the con- 
valescence is not so distinctly affected by irrigation as its supporters 


claimed. Out of’a total of 495 patients, eighty-eight were treated by 


irrigation of the abscess cavity and 407 were not. Following irrigation, 
in 68 per cent. of the cases, the patients had a normal convalescence ; 
without irrigation the percentage of normal convalescence was 62 
per cent. In 22 per cent., irrigation was followed by a febrile con- 
valescence; without irrigation, this was found in only 14 per cent. 
During the first twenty-four hours after operation, a temporary high 
rise in temperature was found in 10 per cent. of the patients that had 
been treated by irrigation; without irrigation, in 24 per cent. This 
sharp but temporary postoperative elevation, unaccompanied by serious 
symptoms, is of slight clinical importance and seems to have had no 
influence on the later convalescence. The average duration of the 
convalescence of patients who were treated by irrigation was twenty- 
three days; of those not treated in that manner, eighteen. In view 
of these findings, it seems that irrigation, as formerly practiced in 
this clinic, did not yield the results expected, so far as immediate 
convalescence was concerned, and that any benefits or advantages which 
might have been gained by its routine practice were not of sufficient 
moment to overbalance the danger of serious accidents which at times 
have resulted from its use. 

(d) The Relation of the Length of Drainage to the Convalescence: 


’ One of the most important questions in relation to the convalescence 


and the immediate result obtained is that of drainage. The maintenance 
of prolonged drainage has long been acknowledged to be the essential 
element in the successful treatment of pelvic abscess by the vaginal 
method. Laroyenne ** emphasized this point clearly as early as 1886. 
It has been repeated so frequently since that time that it has become 
practically axiomatic. 

The advantages of prolonged drainage and the poor results follow- 
ing insufficient drainage are clearly brought out by a study of this 
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series of cases. In order to present this, we have collected a series 
of twenty-seven consecutive cases in which there was febrile and pro- 
longed convalescence following the vaginal incision and drainage of 
uncomplicated pelvic abscesses. There were no unrelated conditions 
in these cases which might have produced this unfavorable immediate 
result. In this group, the drains were removed on an average at the 
end of 5.8 days. Ina series of eighty-eight patients with similar types 
of pelvic abscess, who were treated by the same operative procedure 
but who had normal convalescence, the drains were removed at the 
end of 8.2 days. Furthermore, in nineteen of the twenty-seven patients 
with: febrile convalescence, it was necessary to repeat the operation in 
order to evacuate reaccumulations of pus. In only two instances out 
of the nineteen in which second operations were necessary, were the 
drains allowed to remain in place longer than eight days. It is there- 
fore evident that the maintenance of prolonged and efficient drainage 
is of prime importance in the postoperative treatment of pelvic abscess. 

4. Immediate Results Obtained in Cases of Pelvic Abscess After 
Vaginal Incision and Drainage.—The determination of the immediate 
results which were obtained in the treatment of these patients is based 
. on their condition at the time of their departure from the hospital. 
The data on this subject may conveniently be brought together under 
three heads: (1) the temperature and pulse; (2) the findings on pelvic 
examination, and (3) the symptoms manifested by the patient. 

The temperature charts of these patients show that almost one half 
of them had a slight elevation at the time they left the hospital. In 
47 per cent. the temperature was above 98.6 F., in 37 per cent. the pulse 
rate was above 100 to the minute. This applies with equal force to 
patients who were treated with or without irrigation of the abscess sac. 

The explanation of this persistent elevation of the temperature and 
pulse is found very readily in the condition of these patients as. shown 
by pelvic examination. The data on this subject are presented clearly 
in Table 13. 


TABLE 13.—Cause or Persistent ELEVATION OF TEMPERATURE 


Pelvis Pelvis Ab- Slight Much Fundus Pain 
Number yon: normal, Indura- Indura- Masses, Adherent, Present, 


of tion, per tion, per per 
Type of Case *Oases Cent. Cent. Cent. Cent. o- Cent. dent. 
All cases examined... . 883 8 92 13 33 12 


57 
Without irrigation... 314 7 93 3 58 4 
With irrigation....... 69 13 87 _ 52 22 27 7 


Examination of this table reveals that fully 90 per cent. of these 
patients had distinct abnormalities in the pelvis at the time they left the 
hospital. This is not to be wondered at. The remarkable fact is that 
any patient with a large pelvic abscess can leave the hospital after a 
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period of only three weeks without marked abnormalities. The sum- 
mary given in the table shows that in 8 per cent. of our cases of 
pelvic abscess treated by vaginal incision and drainage, the immediate 
anatomic result obtained was almost ideal. As far as could be deter- 
mined, in these instances there were no pelvic masses, no tenderness, 
no significant induration and the pelvic organs were in excellent posi- 
tion and freely movable. Even in these patients, however, it was not 
an unusual thing to notice that there was a slight elevation of the 
temperature at the time they were discharged from the hospital, indi- 
cating that there still remained a focus of infection which had been 
neither eradicated nor completely controlled. 

As a rule, however, in 90 per cent. of our patients with pelvic 
abscess who were treated by vaginal incision and drainage, there 
remained definite and at times marked pelvic abnormalities at the 
time they left the hospital. These abnormalities usually consisted of 
inflammatory masses, dense induration, adherent malpositions of the 
uterus, inflammatory cysts of the ovaries, pelvic tenderness and a cer- 
tain amount of pain. In fully half of these patients, there was also 
a definite elevation of the temperature at this time. It is possible that 
if the active postoperative treatment had been continued for five or 
six weeks instead of two or three, the immediate results might have 
been somewhat better. 

When one considers the nature of the lesion and the type of the 
treatment received, it becomes evident that this result is all that 
should be expected. To him who expects more, this operation loses its . 
chief significance. By opening up of the various abscess pockets in 
the pelvis, and allowing them to drain freely for a long period of 
time the surgeon accomplishes a two-fold immediate result: he avoids 
dangerous complications which are~seen in untreated cases of pelvic 
abscess and so controls the pelvic infection that it becomes amenable 
to medical therapy and gives the opportunity for conservatism in 
surgery. When viewed in this light, we must conclude that in all 
these cases the immediate results were highly satisfactory, remember- 
ing at the same time that most patients who are thus treated leave the 
hospital with their real convalescence only begun. 

5. Ultimate Results Obtained in Cases of Pelvic Abscess Following 
Treatment by Vaginal Incision and Drainage.—lIt is always difficult to 
determine the ultimate results obtained following any form of treat- 
ment in a large series of patients. Natural obstacles present them- 
selves which in many instances are unsurmountable and prevent the 
assembling of complete records. These difficulties increase in pro- 
portion to the number of patients one attempts to study and the length 
of time which elapses after they pass from under the direct observa- 
tion of the surgeon. This is particularly true in a large free clinic 
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which is no respecter of persons and admits all without regard to 
mentality, race, color or previous condition of servitude. 

As a consequence, it is impossible for us to present this phase of 
our work with the well rounded out completeness that we had desired. 
We have, nevertheless, been able to follow up 143 of our patients who 
left the hospital either well or improved following the vaginal incision 

‘and drainage of pelvic abscesses or similar purulent pelvic collections. 
Although this represents only about 31 per cent. of our entire group 
of patients, it is a larger series than we have yet been able to .find 
reported in the literature. 

In spite of the shortcomings which always attend attempts of this 
nature, conclusions based on the study of a large series of patients who 
were suffering from the same disease, were subjected to a uniform 
and standardized method of surgical procedure and who have been 
observed for long periods of time, deserve a certain amount of con- 
sideration. Realizing that the gravest errors which creep into deduc- 
tions based on incomplete data are apt to be mathematical or statistical, 
we have attempted to present such conclusions with due reservations. 
The clinical facts, however, which stand out constitute the real value 
of such a study and it is to this phase that we shalk direct most of 
our efforts and attention. 

The ultimate results obtained in the treatment of these 143 patients 
have been ascertained by two means, by the readmission of the patient 
to this hospital, or by correspondence and visit. Fifty-six patients 
with pelvic abscess who were treated by vaginal incision and drainage 
have been readmitted to the hospital with a recrudescence of some 
form of chronic pelvic inflammatory disease. Eighty-seven have 
answered letters with regard to their health, and at our request, some 
of these have returned to the hospital for examination. No patients 
have been considered ultimately well or improved who have not been 
followed for a period of at least three years. In some instances, we 
have been able to interview and examine patients who were operated 
upon twenty or twenty-five years ago. We shall consider first the 
group of patients who were readmitted to this hospital. 

(a) Patients with Pelvic Abscess Who Were Readmitted to This 
Hospital Because of the Ultimate Failure of the Former Treatment, 
Fifty-Six Cases: In these fifty-six patients, as far as permanent results 
are concerned, the treatment resulted in failure. The phrase ultimate 

failure, however, as applied to the treatment of pelvic abscess by vaginal 

incision and drainage has a qualified meaning. When one considers 
that this is the most conservative of all the surgical procedures used 
in the treatment of this condition, that the focus of the infection is not 
removed at all, and that in many cases this operation is intended only 
as a preparation for more radical treatment at a later date, then one 
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can realize that failure in the sense of subsequent recurrence of the 
disease is not at all an unexpected outcome. The fact that only 12 
per cent. of our patients thus treated have returned might with very 
little effort be construed to be a favorable comment on the success of 
this form of treatment. 

In the study of pelvic abscess, it is important to know in what forms _ 
it recurs following vaginal incision and drainage. A comparative-table, 
showing the diagnosis of the fifty-six cases at the time of the first 
admission and the form of recurrence at the subsequent admissions is 
given in Table 14. 


TABLE 14.— Form or RecurrENCE AFTER VAGINAL INCISION AND DRAINAGE 


Diagnosis at Diagnosis at 
Time of No. of Time of Subsequent No. of 
First Admission Cases Admissions Cases 


One patient having become pregnant 
since the first operation and readmitted 
with a puerperal pelvic abscess. 

Adhesions, intestinal, omental or pelvic, 
with chronic salpingitis................. 


Encysted pelvic peritonitis................ 4 

General peritonitis 3 

Tubo-ovarian abscess ..... 2 

Tubo-ovarian abscess ........4 Pelvic adhesions with chronic salpingitis.. 3 
Pelvic abscess, puerperal, following mis- 

carriage since first admission........... : 

Pelvic abscess, puerperal.... 2 Pelvic abscess. puerperal.................. 1 

Tubo-ovarian abscess 

Encysted pelvic peritonitis.. 1 Pelvic abscess ..............ccceeceeceeees 1 

Ovarian abscess ............ 1 Cornual abscess with pelvic peritonitis... 1 


At the time of their first admissions, these fifty-six patients pre- 
sented the usual picture of cases of this sort. There were no unusual 
findings as regards the temperature, pulse, blood picture or general 
condition. The complications presented in this group were about the 
same as have been found in all other patients with pelvic abscess. In 
two instances, the abscesses had ruptured into the rectum before opera- 
tion, in one into the bladder. In one patient, the rectum passed directly 
through the abscess, in two the abscesses were situated anteriorly to 
the uterus. Bilateral tubo-ovarian abscesses complicated the pelvic 
abscess in one instance and in another a dermoid cyst of the ovary. 
With regard not only to the preoperative condition, but also preopera- 
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tive complications and operative findings, this group of cases present 
nothing unusual and must be considered to be a fairly typical series of 
average cases. 

All of these patients were treated by vaginal incision and drainage. 
The abscess sac was irrigated in fourteen instances. On the average, 
these patients stayed in the hospital nineteen days after operation, 
which is a normal period of convalescence. 

The convalescence of these patients during their first admissions 
presented only one unusual characteristic, and that not very strikingly. 
Twenty-three per cent. had the febrile type of convalescence, which is 
10 per cent. higher than was found in the average of all of our cases. 
Of the three patients with puerperal collections, two had normal types 
of convalescence, one febrile. The complications developing during 
the convalescence were not unusual—one case of thrombosis of the 
left popliteal vein, one of local pelvic peritonitis, one of intestinal 
obstruction—all of which were relieved. 

When these patients were discharged from the hospital after their 
first operation, 46 per cent. had a temperature above 98.6 F.; and 34 
per cent. a pulse rate above 100 per minute. This represents with 
remarkable accuracy the usual picture seen in most of our cases. Pelvic 
examination of these patients made at the time they were discharged 
revealed that in only 6 per cent. were the pelves normal, in 94 per cent. 
abnormal. Sixty per cent. had marked induration, 28 per cent. masses, 
15 per cent. pain, and in 37 per cent. the fundus of the uterus was 
adherent. These figures, while not remarkably different from average 
findings, show a slightly smaller number of normal pelves and a 
_ correspondingly larger number of abnormalities than usual. Whether 
such a slight difference as this could have any significance is more or 
less problematical. 

We have thus made a summary of these fifty-six cases in the effort 
to determine whether they were in any respect different from the cases 
in which the treatment resulted more fortunately. As a result, we 
can state that there was a tendency toward a febrile convalescence in 
this group, this being true of almost one fourth of these patients. The 
only other characteristic of this group was that at the end of their 
convalescence, the anatomic results of the operative treatment were 
not so satisfactory, for the incidence’ of pelvic abnormalities was 
slightly higher than usual. 

In all these cases, the treatment received resulted in ultimate failure, 
though it gave immediate relief. All of these patients returned to the 
hospital and were again operated on for some form of chronic pelvic 
inflammatory disease which was causing symptoms. A glance at the 
list of diagnoses at the time of the first admission and the form of 
recurrence will show that the largest single cause of readmission was 
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recurrent pelvic abscess, which occurred in 51 per cent. of these patients. 
Of the twenty-seven patients who suffered from a recurrence of pelvic 
abscess, 60 per cent. were readmitted within less than a year from the 
time of their first operation. As a rule, these patients who were 
readmitted within twelve months with recurrent pelvic abscess were 
never completely free of symptoms for any appreciable length of time, 
recurring or constant abdominal pain, dysuria, dysmenorrhea and men- 
strual irregularity being constant features of their histories during 
the interim. : 

The eight patients who were well for more than a year present a 
different picture. Their average period of good health was four years, 
two patients being free of all symptoms for ten years, and two for six. 
Three of these eight patients became pregnant, the earliest pregnancy 
occurring two years after vaginal incision and drainage of the original 
pelvic abscess. In one instance, the patient became pregnant six years 
after her first admission to the hospital, the pregnancy ending at t.-o 
months in a spontaneous miscarriage followed by a puerperal infection 
and pelvic abscess which caused the patient to return to the hospital 
for operation. In the second instance, the patient gave birth to a normal 
child about four years after the drainage of a pelvic abscess, the 
puerperium being normal. Six years later this same patient became 
pregnant again, the pregnancy ending after three months in a mis- 
carriage followed by a puerperal infection and pelvic abscess. In 
this case, it is difficult to determine whether the puerperal infection 
was in any way concerned with the original infection which had 
occurred ten years before. The third patient became pregnant two 
years after a pelvic abscess had been drained, gave birth to a full-term, 
stillborn child and developed a serious puerperal infection. The acute 
symptoms of this infection were controlled without operation. Two 
years later, however, after a long period of invalidism, she was 
admitted to the hospital with an acute exacerbation and died of gen- 
eral peritonitis. Thus, of the four pregnancies which occurred in this 
series of patients between their first and second admissions, only one 
was carried to term without complications, one resulted in a stillborn 
child at the end of nine months, and two in miscarriages under three 
months. Three of the four pregnancies were followed by severe puer- 
peral infections, one eventually resulting in the death of the mother. 

Next to recurrent pelvic abscess, the most frequent cause for 
readmission of the patient was pain due to adhesions. In 25 per cent. 
of these fifty-six patients, this was the lesion found at the time of the 
second admission. Only 25 per cent. of these patients returned within 
one year, the average interval being between two and three years. In 
one half of these patients, there had been more or less constant pain 
since the first operation; in the remainder the symptoms due to the 
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adhesions did not appear until later, after intervals varying from two 
or three months to ten years. As a rule, however, the symptoms be- 
came so increasingly severe that at the end of two years the patient was 
not only willing, but anxious, to undergo laparotomy for the sake of re- 
lief. 

Three patients were readmitted with general peritonitis. The con- 
valescence of these patients following their first operation for the drain- 
age of pelvic abscess had been very good. The temperatures of two 
were normal at the time they were discharged from the hospital, and 
in only one was the pulse rate as high as 100 per minute. Pelvic 
examinations made at the time they left the hospital showed that there 
were no masses in any case, slight tenderness in one, and no unusual 
induration. One of them had a rectovaginal fistula due to the rupture 
of the abscess into the rectum. The convalescence of these patients 
averaged twelve days. They were readmitted with general peritonitis 
at the end of two months, three months and two years, respectively, 
and died. The history during the intervals between the admissions 
was that of slight abdominal pain at times, dysmenorrhea and menstrual 
irregularity, but of generally improved health. In all three patients 
the acute symptoms were of sudden onset with short course and fatal 
termination. 

The histories of two patients of this series of fifty-six are worth 
giving in detail, in view of their bearing on the question of the proper 
treatment of pelvic abscess and chronic pelvic inflammatory disease. In 
an age when conservatism is the rule of universal practice, it is well 
to pause to observe these two instances in which repeated and varied 
conservative attempts, usually at the patient’s own request, were futile 
and finally were forced to give way to radical treatment. Very rarely 
does one see conservatism carried to such a degree as in these two 
instances. 


Case 1—A woman (Gyn. No. 635) went through a course of conservative 
operative therapy which extended over a period of twenty years. She was 
admitted to the hospital for the first time in 1891, complaining of pain in the 
lower abdomen. As pelvic examination under ether did not reveal enough 
to justify performing an operation, the patient was discharged from the hospital 
to be treated in the dispensary. In 1896, she was again admitted to the hospital. 
At this time she had a right tubo-ovarian abscess, the left fallopian tube was 
occluded but not acutely inflamed. The right tube and ovary were removed, 
the left tube was opened. A salpingotomy was performed as the patient was 
extremely anxious to bear children. Following this operation she was greatly 
improved for a few months; at the end of a year, however, she returned for 
the third time with a pelvic abscess which was drained per vaginam. Again 
in 1899 and 1901, she was operated on for pelvic abscess, each time by vaginal 
incision and drainage. Following the operation performed in 1901, the patient 
was perfectly well for ten years; at the end of that time, however, she had an 
acute exacerbation with abdominal pain, nausea, vomiting, chills and fever. At 
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this time it was found that the left tube was the seat of a pyosalpinx, and in 
the left ovary was an inflammatory cyst. On this occasion, a hysterectomy and 
left salpingo-oophorectomy were performed. Since 1911, the patient has been 
perfectly well: 


Case 2.—A woman (Gyn. No. 1924) was admitted to this hospital for the 
first time in 1892 with bilateral pyosalpinx, for which both fallopian tubes 
were removed. Within a year she was readmitted with a right ovarian abscess 
which was treated by vaginal incision and drainage. The immediate results 
of both of these operations were good. Six months later, however, she had an 
acute recurrence in the form of pelvic peritonitis which was again drained 
per vaginam. She was admitted to the hospital again for the fourth time one 
year later in 1894 with abscesses in both ovaries and both cornua of the uterus, 
at which time hysterectomy and bilateral oophorectomy were performed. Since 
1894, this patient has been free of all symptoms. These two cases illustrate 
the limitations not only of vaginal incision and drainage, but also of all conserv- 
ative procedures in the sugical treatment of pelvic infections. 


Taken as a whole, 12 per cent. of our patients with pelvic abscess 
that we have treated by vaginal incision and drainage have returned 
to us either unimproved or with acute exacerbations of their old infec- 
tions. Of these, 80 per cent. came back within two years, 58 per cent. 
within one year, 40 per cent. within three months, and only 20 per cent. 
after periods longer than two years. Most of the patients who returned 
within one year did so because of the recurrence of their disease in the 
form of pelvic abscess or peritonitis, either pelvic or general, without 
ever having been completely free of symptoms for any appreciable 
length of time. Inflammatory adhesions were usually responsible for 
the symptoms that caused patients to return after periods of more than 
one year’s duration, although acute exacerbations, at times without any 
known cause, occasionally following miscarriages and puerperal infec- 
tions, have been seen in patients who have been free of symptoms for 
as long as ten years. 

These cases demonstrate the impossibility of rendering an accurate 
prognosis as to the ultimate result in any individual patient who has 
been treated for pelvic abscess by vaginal incision and drainage. 
Pregnancies in such patients are particularly liable to be followed by 
acute exacerbations which are usually of a serious type. It has been 
our practice to inform these patients of the general nature of their 
ailment and the treatment they have received, and to warn them of 
the possibility of future developments. 

(b) Patients Heard from by Report: This group includes eighty- 
seven patients. The determination of the ultimate result in this series 
is based on observations which extend over periods of from three to 
twenty-five years, the information being obtained either by personal 
interview, physical examination or replies to letters. 

The diagnosis of these cases are given in Table 15. 

There were no cases of tuberculous pelvic abscess in this series. 
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In the treatment of these patients, vaginal incision and drainage 
was the only operation performed, this procedure having been used 
111 times. It is evident that in not a few instances the operation was 
repeated while the patient was in the hospital. None of these patients 
were readmitted, as far as we know. In eighteen patients, the abscess 
sac was irrigated. 


TABLE 15.—Diacnosis 1n Cases or Petvic ABSCESSES 


Diagnosis No. of Cases 
Pelvic abscess, not puerperal... 49 

Tubo-ovarian abscess .............. 10 
Subacute pelvic inflammatory disease...............-..-..5 2 


Following operations, the convalescence of these patients represents — 


the average fairly well. Of those who were not irrigated, 70 per cent. 
had a normal and a febrile course, 12 per cent. febrile, and in 18 per 
cent. there was a high postoperative rise in the temperature during the 
first two days without serious significance. Of those that were irri- 
gated, in 67 per cent. the convalescence was normal, in 22 per cent. 
febrile, and in 11 per cent. marked by an early high rise of the tempera- 
ture. The average length of convalescence of the patients that were 


treated by irrigation was twenty-six days, without irrigation nineteen, — 


of the puerperal cases thirty-five days. 

At the time that these patients were discharged from the hospital, 
43 per cent. of them had a temperature above 98.6 F. and in only 
three patients did pelvic examination fail to reveal some definitely 
palpable abnormality. In 23 per cent., the only lesion found at the 
time of discharge from the hospital was slight or moderate induration 
surrounding the pelvic structures, in 23 per cent. there were also 
definite pelvic masses. Thus, as regards diagnosis, operative treat- 
ment, convalescence and the immediate result obtained the eighty-seven 
patients of this group show nothing unusual, but manifest the general 
characteristics noted in most of our cases. 

From he point of view of ultimate results, these patients have 
been divided into three classes, depending on whether the treat- 
ment resulted in cure, improvement or failure. In order to have some 
fixed standard, arbitrary interpretations have been given to these terms. 
By cured, we mean that the patient has been permanently relieved of 
symptoms and is in good health; by improved, that she still occasionally 
has a slight amount of abdominal pain, but is at least in fairly good 
health and on the whole has been much relieved. In the case of 
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patients who have continued to have abdominal pain, at times severe, 
and who are in either fair or poor health, we have judged the treat- 
ment to have been a failure. As far as the function of the pelvic 
organs is concerned, the criterion of a cure is the ability of the patient 
to bear children. But a patient who is thus functionally cured may. be 
symptomatically miserable because of abdominal pain due to adhesions 
or gastro-intestinal disturbances connected with a diseased appendix 
which had been involved in the pelvic abscess. This actual state of 
affairs has been observed by us in no less than seven out of eighty-seven 
patients. Since our first consideration in these cases is the immediate 
welfare of the patient herself, we have not reported any patients as 
cured who have not been frte of all symptoms. Although we are 
dealing with the question of ultimate results, it must be kept in mind 
that in all of these cases the immediate danger to health and life was 
removed, and that in that sense the operative procedure achieved the 
desired end. As we shall see, in a certain number of instances even 
greater success was realized. 

Of these eighty-seven patients, thirty-five have been permanently 
cured, thirty-two improved and twenty not improved. To these twenty 
cases of failure must be added the fifty-six cases of patients that were 
readmitted, making a total of seventy-six failures. Thus, of 143 
patients with pelvic abscess or similar purulent collections who were 
treated by vaginal incision and drainage, 25 per cent. have been 
permanently cured, 22 per cent. improved and 53 per cent. not 
improved. Whether this ratio would maintain itself if applied to all 
of our cases thus treated, can probably never be determined. 

The subject matter in the subsequént pages of this section will be 
considered in the following manner: 

(1) The relation of irrigation of the abscess sac to the ultimate 
results. 

(2) The relation of the convalescence to the ultimate result. 

(3) The length of drainage as a factor in the ultimate result. 

(4) The relation of the immediate result to the ultimate result. 

(5) Pregnancy following vaginal incision and drainage of pelvic 
abscess. 

(6) Menstruation following vaginal incision and drainage of pelvic 
abscess. 

(1) The Relation of Irrigation of the Abscess Sac to the Uitimaie 
Result—Of these 143 patients, the ultimate results of whose treat- 
ment we know, thirty-two were treated by irrigation, 111 were not. 
A comparison of the end-results following each of these methods of 
treatment is given in Table 16. 

Although this is not a complete record, it apparently furnishes 
sufficient basis for the conclusion that in spite of the labor and time 
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spent in the elaborate routine of this form of treatment, irrigation 
did not yield any better permanent results than has the simpler technic 
of incision and prolonged drainage. 


TABLE 16.—A Comparison oF ENp-RESULTS 


Cured, Improved, Failure, 


Treatment Per Cent. PerCent. Per Cent. 
With irrigation ............... 19 22 59 
Without irrigation ............ 26 23 51 


(2) The Relation of the Convalescence to the Ultimate Result.— 
Of those patients that had a normal convalescsence, 27 per cent. were 
cured permanently, 22 per cent. improved and 51 per cent. not improved. 
Of those that had a febrile convalescence, 20 per cent. resulted in 
ultimate cure and 67 per cent. in failure, 13 per cent being permanently 
improved. This would seem to indicate that, other things being equal, 
patients who experience a normal convalescence have a slightly better 
chance for permanent improvement than those who have febrile courses. 

(3) The Length of Draimage as a Factor in the Ultimate Result. 
—In patients that were cured, the pelvic drains were allowed to remain 
in place on the average for 7.4 days; in patients in whom the treat- 
ment resulted in ultimate failure, 6.7 days. There does not seem to 
be as close a relation between the length of drainage and the ultimate 
result as there is between the length of drainage and the immediate 
result. This is probably due to the fact that the operation is perma- 
nently curative in not more than 25 per cent. of all cases. This fact, 


however, does not in the least detract from the value of prolonged . 


and efficient drainage in this method of treating pelvic abscess, for in 
order to obtain a good immediate result, it is one of the essential 
requisites. . 

(4) The Relation of the Immediate Result to the Ultimate Result. 
—Of the patients whose treatment resulted in ultimate cure, 43 
per cent. had a temperature above 98.6 F. at the time they left the 
hospital; of those that resulted in ultimate failure, 46 per cent. 
Twenty-four per cent. of the cured patients and 26 per cent. of the 
unimproved, respectively, had masses in the pelvis when discharged 
from the hospital. We have examined several of these patients from 
ten to twenty years after their departure from the hospital, and in 
some of them these masses still persist. In others they have dis- 
appeared. It is probable that a large number of these persistent and 
symptomless masses are ovarian cysts of inflammatory origin, hydro- 
salpinges, or similar remains of the old infection. It is a well known 
fact that a patient may harbor definite pathologic lesions of this sort 
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for years without experiencing the least discomfort or any serious 
impairment of health. — 

(5) Pregnancy Following Vaginal Incision and Draimage of Pelvic 
Abscess—In this group of 143 patients, there are nineteen who have 
become pregnant since their treatment for pelvic abscess. In six of 
these nineteen, the pelvic infection which had given rise to the abscess 
was definitely puerperal in origin, in thirteen it was not. We have seen 
no instances of pregnancy occurring in patients following the drainage 
of pelvic abscess of a tuberculous nature. Of the nineteen patients 
who became pregnant, fifteen were successful in carrying at least one 
pregnancy to full term, although there were in addition not a few mis-- 
carriages in this same group. 

The total number of pregnancies in these nineteen patients was 
fifty-two, of which thirty-four were carried to term and eighteen 
ended in miscarriages. The incidence of puerperal infections in patients 
who had been treated for pelvic abscess and who later became preg- 
nant is not fully known. Three of the eighteen patients of this group 
have been readmitted to this hospital with serious puerperal infections, 
one dying of general peritonitis. 

We have seen only one instance of subsequent pregnancy in which 
the treatment for pelvic abscess had resulted in failure. In that case, 
the pregnancy terminated in a miscarriage. In eleven of the eighteen 
patients, the treatment had resulted in symptomatic cure, in the case 
of six, in improvement. Three patients in whom the treatment had 
apparently resulted in complete cure remained free of all symptoms 
and in perfect health until they became pregnant, had miscarriages and 
developed puerperal infections. 

From these statistics, therefore, it is evident that pregnancy is not 
only possible, but also not uncommon following the treatment of pelvic 
abscess by vaginal incision and drainage. About 13 per cent. of the 
patients whose subsequent course we have been able to follow have 
become pregnant. It seems that in cases of pelvic abscess of puer- 
peral origin, the functional integrity of the genital organs is less often 
damaged irreparably than in any other type, as the incidence of preg- 
nancy in patients after the drainage of pelvic abscesses of this origin” 
has been about 60 per cent. On the other hand, the incidence of 
pregnancy in cases of gonorrheal pelvic abscess which were not of 
puerperal origin has been less than 10 per cent., to be exact, 9.9 per cent. 
That the occurrence of pregnancy in a patient who has been treated for 
pelvic abscess is not an altogether innocuous procedure is shown by 
the three cases of serious puerperal infection and one death in eighteen 
patients. From the point of view of vital economy, it is noteworthy 
that the number of normal children born to patients after they have 
been tréated for pelvic abscess by vaginal incision and drainage is 
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greater than the number of deaths due to the disease when treated 
by this procedure. This statement is true although we have been able 
to obtain the subsequent histories of only one third of our patients ; it is 
probable that the force of this comparison would be considerably 
enhanced if our data on this subject were complete. 

(6) Menstruation Following Vaginal Incision and Drainage of 
Pelvic Abscess —The menstrual history of eighty-eight patients follow- 
ing treatment for pelvic abscess by vaginal incision and drainage has 
been followed with sufficient accuracy to warrant reporting. In 73 
per cent., the menstrual periods have been regular, in 10 per cent. 
irregular, in 8 per cent. menstruation ceased entirely with the develop- 
ment of the pelvic abscess and has never returned. Menstruation has 
been less painful in 56 per cent., painless in 23 per cent., and in 21 
per cent. the patients have had pain of equal or greater severity than 
that experienced before the operation. 

Particular interest attaches to the histories of the seven patients 
who ceased menstruation entirely after the development of pelvic 
abscess. The ages of these patients were 37, 34, 32, 31, 29, 20 and 19. 
In two instances, the abscesses were unusually large, filling the pelvis 
and extending up to the umbilicus. At the time these patients were 
discharged from the hospital, pelvic examination revealed that in five 
cases the fundus of the uterus was of normal size and consistency, 
in three the condition of the uterus was not clearly made out. Since 
the only operative procedure employed in these patients was vaginal 

incision and drainage, and since none of them have been operated 
on since their departure from this hospital the total cessation of men- 
struation probably indicates the entire destruction of the menstrual 
function by disease. 


IV. DEATHS IN CASES OF PELVIC ABSCESS AND 
THE PATHOLOGY OF THE DISEASE 


Deaths in Cases of Pelvic Abscess Treated by Vaginal Incision and 
Drainage.—There have been_forty-four deaths in this series of 716 
patients, a mortality of 6.1 per cent. Among these forty-four cases 
are found pelvic abscesses of all types—those secondary to acute and 
chronic salpingitis, tuberculous peritonitis, inoperable carcinoma of 
the uterus, infected and ruptured extra-uterine pregnancy, ruptured 
appendixes, infected and degenerating tumors of the pelvic organs such 
as gangrenous ovarian cysts and parasitic myomias of the uterus. Many 
of these cases shed no light whatever on the subject we are considering, 
but merely illustrate the possible complications that one may meet in 
treating cases of pelvic abscess. 

The only cases which concern us are those of pelvic abscess or of 
similar purulent collections which develop secondarily to infections in 


{ 
H 
1 
{ 


298 ARCHIVES OF SURGERY 


the fallopian tubes or as a result of puerperal infections and which have 
been treated by vaginal incision and drainage. In another section of 
this paper, I have reported 462 such cases without a fatality. I shall 
now present twenty-five cases of pelvic abscess in which this form of 
treatment was carried out but which terminated fatally, a mortality 
of 5.1 per cent. In discussing these deaths, I shall attempt to correlate 
the clinical and pathologic findings in representative cases of the vari- 
ous types of pelvic abscess, and on the basis of this correlation to 
determine, if possible, the cause of the failure. 

The diagnoses of these twenty-five cases were: pelvic abscess, 
twenty-one, of which six were puerperal and two tuberculous; pelvic 
peritonitis, three, of which one was tuberculous, and hydrosalpinx, 
one case. 

Three cases of pelvic abscess were complicated by early general 
peritonitis, one of pelvic peritonitis, one by intestinal obstruction and 
one by myomata uteri. The patient with puerperal pelvic peritonitis 
had also a streptococcus septicemia. The patient with hydrosalpinx 
presented an extreme grade of toxemia and weakness, due to the 
chronic infection and her own lack of physical resistance. 

The fact that most of these cases represent the last stages of chronic 
pelvic inflammatory disease will be seen at a glance. In most instances 
their histories tell the story of serious infections which had been 
allowed to progress untreated. As a consequence, these patients were 
in more serious clinical condition than are the usual cases of pelvic 
abscess. The large percentage of tuberculous and puerperal infections 
in this group is striking. In six patients, the temperature was below 
100 F., in fourteen between 100 and 103, in five above 103. The white 
blood counts usually demonstrated definite leukocytosis, ranging from 
9,000 to 32,000, in only two instances being below 16,000. 

All of these patients were treated by vaginal incision and drainage; 
in one instance this operation was repeated. Twelve of these patients 
were also subjected to laparotomy because of unsatisfactory conva- 
lescence following vaginal incision and drainage. 

The causes of death are given in Table 17. 


TABLE 17.—Cavuses or DeatH 1Nn Cases or Pelvic ABSCESS TREATED BY 
VAGINAL INCISION AND DRAINAGE 


Cause of Death 


General peritonitis 

Tuberculous peritonitis 

Generalized tuberculosis 

Broad ligament and retroperitoneal abscess 
Intestinal obstruction 

Septicemia 

Toxemia 

Pneumonia, postoperative 

Pulmonary embolism 
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It will be seen that some of these patients died of complications 
which were not amenable to surgical treatment and as such have no 


bearing on this discussion. Septicemia, toxemia, pneumonia and pul-— 


monary embolism, however, are complications which seem at times 
unavoidable, and as a consequence, always have a place in the death 
list in any series of surgical cases. The patient that died of toxemia 
was operated on for bilateral hydrosalpinx by vaginal incision and 
drainage. She was not in good physical condition at the time of her 
operation; she had an old rectovaginal fistula, was very weak and 
exhausted—a woman apparently with very little resistance. She lived 
for thirty-nine days after the operation and died without the advent 
of any new complications. Blood cultures were negative. Necropsy 
revealed nothing but the old and practically quiescent chronic pelvic 
inflammatory disease with a rectovaginal fistula. The history of this 
patient is an illustration of the weakness and exhaustion that sometimes 
accompany chronic infections. 

The relative seriousness of the various types of pelvic infection is 
made clearly evident by these statistics. Of our patients with pelvic 
abscess of the type usually called gonorrheal, 4.5 per cent. died; in 
cases of acute puerperal pelvic abscess, the mortality was 13 per cent. ; 
in those of tuberculous origin, about 25 per cent. The figure for the 
death rate in cases of tuberculous pelvic abscess is probably much too 
high and correspondingly misleading, as in most cases of tuberculous 
salpingitis with pelvic abscess the nature of the infection is not realized 
until complications render a laparotomy necessary. It, therefore, is 
probable that only in the most serious cases of tuberculous pelvic 
abscess was the etiology of the infection recognized and that conse- 
quently the percentage of deaths is higher than it would be had we the 
complete data on the diagnosis. Nevertheless, because of the associa- 
tion of concomitant tuberculous lesions elsewhere in the body, it is 
evident that the mortality in cases of tuberculous pelvic abscess is much 
higher than it is in the more common types of this disease. 

General peritonitis is the most common cause of death in pelvic 
abscess. Sixteen of our twenty-five deaths were due to this compli- 
cation. In seven of these sixteen patients, the existence of either pelvic 
or general peritonitis was definitely evident at the time they were 
admitted to the hospital, and in these instances the infection spread 
rapidly after the vaginal incision and drainage of the pelvic abscess. 
In nine patients, peritonitis developed during the convalescence after 
the drainage of the pelvic abscess. 

The immediate problem in the treatment of pelvic abscess is the 
arresting of the infection; the acute problem in diagnosis is whether 
the infection is so localized that by the vaginal route one can reach 
all its active extensions and afford them proper drainage. As applied 
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directly to peritonitis, the question is not only whether there is a peri- 
tonitis, but also whether the peritoneal infection is localized, is spread- 
ing, and whether it is of such a degree of virulence that it demands 
immediate treatment. 

The diagnostic and operative problem in cases of pelvic abscess of 
the gonorrheal type can be most clearly presented by quoting the clinical 
history and the necropsy protocol of one of these cases: 


Case 3 (Gynec. No. 22164).—A large colored woman, aged 28, who showed 
clearly the evidence of considerable loss of weight, was admitted because of 
illness of two years’ duration, with the history of abdominal pain, dysuria, 
occasional pain on defecation, usually persistent constipation with rare attacks of 
diarrhea, occasional attacks of nausea and vomiting which had been most 
marked during the last two months. There had been no disturbances of men- 
struation. The patient had been married for twelve years, but had never been 
pregnant. Until one year before admission, she had a slight leukorrhea; since 
then there had been none. During the last year she had several severe attacks 
of diarrhea, at times with traces of fresh blood in the stools. She had lost 
30 pounds in weight during the last twelve months. 

Physical Examination.—There was considerable abdominal pain. The temper- 
ature was 101.5 F., pulse 130, respirations 40 per minute. The leukocyte count 
was 9,600. The examination of the head, heart and lungs was essentially 
negative. The abdomen was unevenly distended by a mass, reaching from 
the pelvis to the level of the umbilicus, causing a greater prominence on the left 
than on the right side. This tumor was regular, elastic, movable and moderately 
tender. There was no free fluid and no muscle spasm. 

Pelvic Examination: The cervix was large and high in the vaginal vault. 
The fundus was replaced by a hard, nodular mass, continuous with the mass 
just mentioned. Behind the cervix, filling the culdesac, was a cystic mass with 
marked induration. Before the patient was operated on, the diagnosis was 
pelvic abscess with myomata uteri. : 

On June 3, the operation was performed and by vaginal incision and 
drainage a pelvic abscess was evacuated, 900 c.c. of pus being obtained. On the 
following day her condition was good. On June 5, the patient became disoriented, 
her temperature still remained at 101.F., and she developed a severe but symp- 
tomless pyuria. A diagnosis of intravesical rupture of the pelvic abscess was 
made. A phenolsulphonephthalein test of her renal function was performed 
the next day, the excretion for two hours being 21 per cent. The blood pressure 
was 120/100 (Tycos, auscultation), the white blood count 26,000. Within 
twenty-four hours the patient developed the picture of general peritonitis without 
evidence of free abdominal fluid, the leukocyte count rose to 30,000, and on the 
seventh day after she had been operated on, she died. 

Necropsy Findings (Necropsy No. 4718).—Anatomic Diagnosis: Chronic sal- 
pingitis, right, acute purulent salpingitis, left, ruptured into peritoneal cavity. 
Localized acute fibrinopurulent and organizing peritonitis; dilation of upper 
parts of both ureters; thrombosis left uterine vein; acute splenic tumor; cloudy 
swelling of viscera. 

Body: The abdomen is distended and tense; a hard mass is felt in the 
lower part. The upper part of the peritoneal cavity is partly smooth, the lower 
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part is filled by a large, very tense mass in which all the lower intestines, cecum, 
appendix and sigmoid are included. 
Pelvic Organs: The upper halves of both ureters are acutely dilated. The 
lower halves pass into the large mass which fills the lower abdomen and pelvis. 
This mass is made up of loops of ileum, cecum, appendix, sigmoid, uterus, 
bladder, ovaries, tubes and large cavities filled with thick fibrinopurulent pus 
and others filled with a clear straw colored fluid and fibrin. The loops of the 
intestine and other organs are bound together by fresh organizing fibrinous 
adhesions. The cavities are found between the loops. The bladder appears 
normal. The mucous membrane is slightly roughened. There are, however, 
three small holes which open into the pouch of Douglas. These are just to the 
right of the median line. Their edges are deeply injected and smooth, but not 
very mich thickened. The bladder wall in the vicinity of these holes is thin 
and very fragile. These holes measure 2 mm. in diameter. They open into a 
small cavity which is empty. The uterus appears. normal. The cervix is 
slightly swollen and shows a few small ulcerated areas on its surface. The 
right fallopian tube is thickened and is retracted downward and firmly attached 
to the lumen of false pelvis. The cavity of the tube is dilated and contains a 
small amount of dirty greenish purulent material. The walls are thick and 
edematous. It ends in a large mass of granulation tissue in which is a large 
cavity filled with clear fluid. A cystic ovary is found in this mass. The left 
tube is dilated. Its walls are thin and its large cavity is filled with a thick 
stringy green purulent material. This tube opens directly into a large cavity 
filled with the same material. This cavity extends downward to the left of the 
uterus and up high among the loops of intestines in the left and to some extent 
in the right side. A thin layer of peritoneum separates it from the operative 
drainage canal into the vagina. On the left and right sides there are several 
large and small cavities between the loops of the intestines which contain a clear 
straw colored fluid and fibrin. Both ureters open into the bladder. The left 
ovary is not recognized. The right ovarian vein contains a fresh thrombus. The 
retroperitoneal lymph glands are large, soft and deeply injected. 


Rectum: Mucous membrane shows postmortem changes. The walls are thick 
and edematous. 


In this type of pelvic abscess, the diagnostic and operative problems 
are clearly presented by this picture. Before operation the abdominal | 
mass was believed to be a large myoma of the uterus, the pelvic mass 
an abscess. At the operation, 900 c.c. of pus was obtained by vaginal 
incision and drainage, the abdominal mass was not reduced completely 
and the impression still remained that there was probably a large 
uterine tumor in the midst of the inflammatory mass. At that time 
it was thought unwise to perform an abdominal operation because of 
the severe shock that would have attended it and also because the 
vaginal operation had been definitely successful in draining what 
seemed to be the main abscess. Not until the necropsy had been 
performed did it become clear that the entire mass was inflammatory 
and that only a delicate membrane separated the abscess in the abdomen- 
from the abscess in the pelvis (Fig. 2). But with only the sense of 
touch to guide and knowing by experience the extreme danger attend- 
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ing indiscriminate exploration and having already obtained 900 c.c. of 
pus, the operator felt that further operative interference, either pelvic 
or abdominal, was contraindicated, and decided to adopt a policy of 
expectancy. As matters turned out, the decline was rapid, a bladder 
fistula developed, and the patient died. 

The outlook in some cases of pelvic abscess is hopeless from the 
outset. In such a case as the one just described, it would be difficult 
to state that any form of operative interference could have altered the 
course. The necropsy findings in this patient give us an extreme pic- 
ture of the end-result of neglected disease and consequent therapeutic 
failure. The salient point is that every patient with pelvic abscess who 
has a long and febrile convalescence after vaginal incision and drainage 
presents the same picture in its incipiency. Failure in the treatment 
of pelvic abscess of this type is usually due to just one factor—the 
failure to open, evacuate and give efficient drainage to every pocket of 
infection, whether it be a subsidiary abscess in the pelvis, a broad 
ligament infection, a pyosalpinx, or a spreading peritonitis. If at the 
first operation a well localized and encapsulated pocket in the pelvis is 
missed, the worst result may be only a prolonged febrile convalescence 
which can readily be corrected by a secondary drainage later. Failure 
to recognize and drain a spreading peritonitis which complicates a 
case of pelvic abscess, however, usually terminates far more seriously. 

The existence of a pelvic abscess presupposes in most instances that 
there is or has been a peritonitis. In most cases, fortunately, this is 
localized to a part of the pelvic peritoneum and never becomes gen- 
eralized. Whether the extension of the infection from the fallopian 
tubes to the pelvic peritoneum takes place as a result of the ooze of 
purulent material from the patent fimbriated extremity into the culde- 
sac of Douglas or whether the fallopian tube becomes occluded and 
the infection makes its way through the wall of the tube and by direct 
invasion involves the contiguous peritoneum, the result is the same—a 
local peritonitis.and in some cases a pelvic abscess. By means of 
adhesions which form between the omentum, the redundant sigmoid, 
the pelvic viscera and the parietal peritoneum, the abscess usually 
becomes walled off and remains limited to the pelvis. The virulence 
of the infection often dies out and then there remains an encapsulated 
collection of old pus forming a hard mass which may persist for 
months and assume many of the clinical characteristics of a hard, solid 
pelvic tumor. 

On the contrary, the abscess may not be completely walled off, 
small intestine may become involved, the virulence of the infection 
may not become attenuated and the abscess may grow. It may force 
its way up between coils of small bowel, between the folds of the © 
mesentery and develop many ramifications. The adhesions which 
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enclose these subsidiary pockets may rupture, and general peritonitis 
may ensue. An abscess of this type is represented by the necropsy 
protocol just recorded. Fortunately, most patients come to the surgeon 
before this stage is reached. 

The clinical symptoms which accompany the development of the 
disease are usually definite, although at times they may be deceiving. 
During the earliest stages, before the abscess has developed and while 
the infection is still acute, the symptoms of pelvic peritonitis are usually 
clear. There is marked tenderness over the lower abdomen, a certain 
amount of increased resistance, at times rigidity and localized muscle 
spasm. Examination of the upper abdomen and flanks is usually nega- 
tive, except that pressure in these regions may at times elicit referred 

tenderness in the hypogastrium. On bimanual examination, the pelvis 
is found to be extremely tender, hot, feels soft and edematous, is not 
indurated and contains no masses. Because of the tenderness, accurate 
palpation can be done only under a general anesthetic, and under such 
conditions one finds that the pelvis is essentially negative as far as 
palpable abnormalities are concerned. For this reason, pelvic exami- 
nations made under ether on patients who present this stage of the 
disease are often less instructive than when they are made without an 
anesthetic. 

Symptomatically, such patients usually have sharp abdominal pain 

_ which is localized in one or both lower quadrants, extreme dysuria, 
pain on defecation, dysmenorrhea, leukorrhea, occasionally menor- 
rhagia, at times nausea and infrequently vomiting. The treatment 
of the disease at this stage is purely medical, consisting of hot vaginal 
douches, Fowler’s position, rest in bed, regulation of the diet and of 
the systems of elimination. 

After a week or two, the acute signs and engines disappear, the 
temperature drops, the sense of health returns and the patient usually 
wants to go home. The pelvic organs, however, do not return to 
normal so quickly, and there is usually a definite residuum of the 
disease left. This may consist of only a moderate degree of indura- 
tion, a few adhesions or a small pyosalpinx. Such a patient may remain 
in almost perfect health for a year or two, with very little or no dis- 
comfort. At some time, however, there is apt to be a return of her 
former symptoms. Their development is usually gradual, almost never 
with any severe or acute gastro-intestinal disturbances, but usually 
with progressively increasing severity. At the end of two or three 
months, the patient may return to the hospital with a pelvic mass, the 
diagnosis of which is usually clear. In other instances, at the end of 
this time the symptoms may spontaneously lessen in severity, the 
general health may improve and except for a dull, aching pain in the 
lower abdomen, the patient may feel quite well. Such a patient may 
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harbor a well encapsulated pelvic abscess for as long as a year or more, 
with no acute symptoms whatever. The diagnosis of such a mass 
rests as much on an accurate history and a thorough understanding 
of the pathology of acute and chronic pelvic inflammatory disease as 
it does on skilful bimanual examination of the pelvic organs. This 
is the type of pelvic abscess which is excusably confused with solid 
tumors of the ovary, papillocysto-adenomas, degenerating myomas, old 
extra-uterine pregnancy, corpus luteum cysts and malignant pelvic 
tumors. And it is in such instances as this that by means of a vaginal 
incision one may either drain the abscess or establish the correct 
diagnosis and thus determine the proper operative indications. 

From this pathologic résumé, it is evident that there is or has been 
a certain amount of peritoneal involvement at some time in practically 
all cases of pelvic abscess, whether during the stage of the acute gonor- 
rheal salpingitis or later during the chronic stages, as a localized peri- 
tonitis well walled off to form a pelvic abscess, a recurrent pelvic — 
peritonitis due to an acute exacerbation of the chronic infection, or to 
a rupture of the abscess wall. It is also equally true that in any of the 
various stages of the development of a pelvic abscess, the peritoneal 
cavity may become acutely and seriously involved. The clinical sig- 
nificance of each of these various forms of peritoneal involvement, 
moreover, is different, and carries its own therapeutic indications. It 
might be just as unwise to operate on a patient with an acute pelvic 
peritonitis in the presence of an acute gonorrheal salpingitis as it would 
be to postpone operating on a patient with a spreading peritonitis 
due to a pelvic abscess, and it is here that the diagnostic problem lies. 

Returning to our own sixteen patients who died of peritonitis, we 
find that seven of them had either outspoken or very suggestive signs 
of peritoneal involvement when they were admitted to the hospital and 
that in nine patients peritonitis developed after the pelvic abscess had 
been drained. Considering first the group of patients who had symptoms 
of peritonitis on admission, we find that in all these instances, the pelvic 
abscess was treated by vaginal incision and drainage and the peritonitis 
was treated expectantly. In some cases the trauma of the manipula- 
tions and operative procedures seemed to give new life to the peritoneal 
infection. In such instances the course was usually short in spite of 
laparotomies which were performed later. Other patients lingered for 
ten days or more with continuous’ fever, the symptoms not alleviated, 
the general condition not improving. Here also, : further surgical 
intervention proved to be of no avail. 

Nine patients did not have peritonitis when they were admitted to 
the hospital but developed it after the drainage of the pelvic abscess. 
In two instances the onset of peritonitis seemed to be due to the irriga- 
tion of the abscess sac. Fortunately this practice was discontinued in 
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1902. In other patients, peritonitis developed within two or three days 
after the vaginal drainage of the abscess, suggesting that the manipula- 
tions incidental to the ether examination and the operation had dis- 
seminated the infection. In a few instances, it was not until after the 
end of the first week of convalescence that the signs of peritonitis 
became evident. _ 

There is a marked difference between the significance of peritonitis 
in a patient with a pelvic abscess and in a patient with an acute salpin- 
gitis. In the one case it means that the infection, once localized, has 
broken through the defensive barriers and is beginning to spread; in 
the other, it occurs because the infection is in its earliest stage and 
has,not yet been walled off. In a spreading peritonitis in connection 
with a pelvic abscess, the organism is usually a secondary invader of a 
fairly virulent nature; in early salpingitis, the gonococcus can often 
be demonstrated. Patients with pelvic abscess are not usually in as 
good condition as they were in the earliest stages of the disease, for 
continued illness and a chronic infection has weakened their resistance 
and lessened their ability to withstand peritonitis. Experience, more- 
over, has shown that in a patient already suffering with a pelvic abscess, 
early laparotomy is the indicated procedure as soon as the diagnosis of 
spreading peritonitis is made; and it has demonstrated with equal 
clearance that in most instances the acute pelvic peritonitis found in 
connection with acute salpingitis will resolve or become localized under 
medical treatment. 

For this reason, the diagnosis of peritonitis in cases of pelvic 
abscess is highly important, although often extremely difficult. There 
is almost always a certain amount of abdominal tenderness around a 
pelvic abscess and not inffequently resistance and some muscle spasm 
over the mass itself. But the symptoms which are usually absent in 
uncomplicated cases of pelvic abscess and very rarely found in any 
localized forms of chronic pelvic inflammatory disease are nausea 
and vomiting. 

The proper significance of nausea and vomiting can be most clearly 
observed in the group of patients that were treated by both vaginal 
incision and drainage and laparotomy at the same time. We have 
had thirty-one such patients who had nausea and vomiting before 
operation. In seventeen of these thirty-one, there was either general 
peritonitis, spreading pelvic peritonitis, intestinal obstruction or some 
condition complicating the pelvic abscess which distinctly indicated 
laparotomy. The significance of nausea and vomiting is made more 
striking yet when we consider that these symptoms were present in 
only 9 per cent. of our cases of pelvic abscess and in 7 per cent. of 
our cases of pyosalpinx when uncomplicated by peritonitis; when these 
conditions were compticated by peritonitis, however, the frequency of 
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nausea and vomiting rose to 78 per cent. In a patient with chronic 
pelvic inflammatory disease which has become localized in the form 
of a purulent pelvic collection, the onset of nausea and vomiting 
should put one on his guard to use every clinical means to determine 
the cause of these symptoms and their proper significance. 

Peritonitis, however, is not the only serious complication which 
must be borne in mind in the case of patients who do not react well 
after vaginal incision and drainage of pelvic abscess. In addition to 
the usual causes of unsatisfactory and febrile convalescence which 
have already been enumerated, there is one complication which arises 
not infrequently and, if not recognized, usually leads to serious results. 
Lateral extension of the pelvic infection into the broad ligaments end 
up under the lateral pelvic peritoneum may occur in any type of pelvic 
abscess that is associated with parametritis or cellulitis and is par- 
ticularly common in pelvic infections of puerperal origin. Such col- 
lections may form also in the infundibulopelvic ligaments and in some 
instances be situated so high up in the pelvis that their diagnosis may 
be extremely difficult. 

The clinical history and postmortem findings in infections of this 
type are well represented by the following case: 


Case 4 (Gynec. No. 20187).—The patient was admitted to the ward with a 
puerperal pelvic abscess, the abortion having taken place one month before, 
during the third month of pregnancy. There was no peritonitis at the time she 
was admitted to the hospital, the temperature was 104 F., the pulse 144. A large 
fluctuant abscess filled the pelvis. This was evacuated successfully and without 
accident by vaginal incision and drainage. The convalescence, however, was 
unsatisfactory, the temperature remaining at 104 F., accompanied with a pulse 
rate around 140. On the fifth day, nausea and’ vomiting developed. Pelvic 
examination revealed that there was a tender mass in the left fornix. An 
exploratory laparotomy performed under procain revealed a perfectly normal 
peritoneum. The abdomen was drained, nevertheless. During the first week 
after this operation, phlebitis appeared in the left leg. Two weeks later, after 
an extremely febrile course, the patient died. 


Necropsy Findings (Necropsy No. 4218).—These were so characteristic 
of this type of infection in this patient that they will be quoted in detail, with 
a few omissions. 

Anatomic Diagnosis: Pelvic abscess of the posterior culdesac, with perfora- 
tion into the rectum; abscess of the left broad ligament with extension to the 
_extraperitoneal tissues; early adhesive pelvic peritonitis. Thrombosis of the left 
femoral vein and its branches. Edema of the lungs with pulmonary thrombi. 

Body: On entering the abdominal cavity, we find that it contains a small 
amount of clear, straw colored fluid. The omentum, appendix, lower portion of 
cecum and the lower coils of the ileum, sigmoid, rectum, uterus, right tube, 
ovary and bladder are involved in delicate connective tissue adhesions. The 
peritoneum of the left broad ligament is raised to form two or three cysts filled 
with clear serum. The posterior culdesac is filled with thick creamy pus. The 
abscess cavity communicated with the rectum and also with the vagina. A 
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second abscess has taken its origin in the left broad ligament; involving the 
ovary and tube, it extends outward and upward along the psoas sheath as far as 
the kidney, and down below Poupart’s ligament into Scarpa’s triangle and 
anteriorly between the abdominal muscles and the skin. Posteriorly it has 
extended along the inner surface of the innominate bone, around the posterior 
edge of the same and out into the buttocks below the gluteal muscles. The left 


femoral vein and its branches are plugged with dry, granular, laminated, friable, 
white and antemortem thrombi. 


The bladder is large and distended with clear urine; the mucous membrane is 
pink. The vagina, uterus, right tube and ovary present nothing. 


This case of pelvic abscess represents a type the characteristics of 
which are different from those of nonpuerperal origin. In the one the 
infection has its chief focus usually in the fallopian tubes and its 
usual extension is into the pelvic or abdominal cavity. In the puerperal 
pelvic abscess, however, the extraperitoneal extension of the abscess is 
often a prominent feature, forming abscesses in the broad ligaments 
which may travel along fascia planes into the thigh, along the anterior, 
lateral or posterior abdominal wall, pointing eventually in the groin, 
Scarpa’s triangle, Petit’s triangle, the superior lumbar triangle or 
rarely at the umbilicus. I have described such cases in another section 
of the paper, and here would only point to the necessity of recogniz- 
ing the characteristics of this type of infection. 

The last four cases of this list of fatalities introduce a new problem: 
the ultimate result in patients with pelvic abscess that have apparently 
been treated with success by vaginal incision and drainage. These 
four patients (Gynec. Nos. 18630, 18199, 16644, 14858) had been 
operated on in this hospital for pelvic abscess, the treatment having 
been vaginal incision and drainage. Their convalescence had been 
normal, and when they were discharged from the hospital, pelvic 
examination had revealed nothing unusual. 

One of these patients was readmitted to this hospital at the end 
of four years. During this time she had become pregnant and had 
given birth to a full-term, stillborn child. Following this, she developed 
a puerperal infection, was readmitted to the hospital and died of 
puerperal peritonitis. The only symptom which she manifested between 
the time of her first operation and the birth of her child had been 
occasional dysuria. Another patient was readmitted at the end of 
two years with general peritonitis; during this time she had been 
quite free of all symptoms until the acute exacerbation of the infection. 
The third and fourth patients remained in fair health for three and 
five months, respectively; at the end of these periods, they were 
readmitted with general peritonitis and died. During these months 
they had complained of dysmenorrhea, irregular and’ profuse menstrua- 
tion and occasional attacks of abdominal pain. 
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These four cases illustrate the urgent necessity of keeping under 
continued observation patients with pelvic abscess who have been 
treated by vaginal incision and drainage and demonstrate clearly the 
limitations of the operation in the treatment of these conditions. Just 
as a patient with chronic appendicitis is always subject to the danger 
of an acute exacerbation, so a patient who has been treated for pelvic 
abscess by vaginal incision and drainage is always liable to have a 
recurrence of the manifestations of the infection, at times in ful- 
minating form, and for this reason should always be kept under 
observation. 

This concludes the study of the cases of pelvic abscess in patients 
who died after having been treated by vaginal incision and drainage. 
The nature of the disease and the gravity of the complications that 
attend it mark it as one of the most serious of gynecologic disorders. 
In spite of every form of treatment, complications such as septicemia, 
generalized tuberculosis, pulmonary embolism and pneumonia make the 
outlook hopeless in a certain number of cases. General peritonitis, 
however, is the most frequent cause of death in this disease; in fact, 
in importance, it outweighs all the others combined. Guided by an 
intimate knowledge of the pathology of the disease and knowing the 
clinical significance of its various manifestations, the experienced 
surgeon can conduct the treatment of his patient with the minimum 
of operative mutilation and the maximum of surgical safety. Without 
the knowledge of these principles, however, or without the patience to 
carry them into effect, he is liable to-subject his patient to needless 
risk and unnecessarily radical surgical procedures. There is probably 
no form of gynecologic disorder the treatment of. which makes a 
greater demand on the exercise of clinical judgment and continued 
observation than does pelvic inflammatory disease and its manifold 
manifestations. 


V. GENERAL SUMMARY AND CONCLUSIONS 


Historical—The history of the treatment of pelvic abscess repro- 
duces almost every phase of the development of gynecology. Although 
there are records extant of operations which were performed for the 
cure of this condition as early as 1840, it was not until about 1880 that 
there are records extant of operations which were performed for the 
known. The various steps which mark the progress in the development 
of the operative treatment of pelvic abscess are indissolubly linked 
with the names of men who, in their day, were the commanding figures 
in the surgical and gynecologic world: Récamier* (1820-1840) ; 
Marion Sims ® (1845) ; Nélaton ?* (1860) ; Eugéne Koeberlé *° (1862) ; 
Lawson Tait *? (1868); Thomas Addis Emmett™ (1879); Hegar ** 
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(1880); Laroyenne * (1880); Goullioud ** (1891); Péan** (1890) ; 
Segond ** (1890) ; Sanger ** (1890), and others. 

Diagnosis.—The diagnosis of a typical case of pelvic abscess pre- 
sents but few difficulties. The clinical history and physical findings 
are usually characteristic. Atypical cases, however, are common and 
are frequently mistaken for solid and cystic tumors of the pelvic organs. 

Classification —There are many possible ways in which a pelvic 
abscess may originate. In the presence of infection it may be due to 
the degeneration of pelvic tumors, either benign or malignant, ruptured 
extra-uterine pregnancy, ruptured appendixes, and the rupture of cystic 
ovarian tumors. Those which are primarily due to infection in the 
female genital organs constitute by far the largest group and are our 
chief concern in this work. These may be brought together under 
three clinical types: gonorrheal, puerperal and tuberculous. The 
classification of cases of pelvic abscess on the basis of the bacteriologic 
findings is usually unsatisfactory because in many instances the organ- 
ism which originally caused the infection has disappeared and sterile 
pus is obtained, while in others secondary invaders have completely 
masked the picture. In these cases, it is therefore often impossible 
by means of bacteriologic examinations to establish the true etiology of 
the infection. Finding, however, that on the basis of clinical character- 
istics these cases usually fall into three groups, for practical purposes 
we have adopted this means as the basis of our differentiation. 
Although this method of classification presents the usual clinical inac- 
curacies, yet in many instances it corresponds to the bacteriologic 
findings when they are positive. When viewed from the standpoint 
of clinical characteristics, these types are fairly distinct—in the history 
of the development of the disease, its localization, its complications, the 
postoperative convalescence, the relative mortality, the immediate and 
ultimate results obtained, and the frequency of the occurrence of 
subsequent pregnancies. With regard to diagnosis, tuberculous pelvic 
abscess forms an exception to the rule. Its nature is not usually 
recognized before operation. 

Complications —The complications, ahi often accompany pelvic 
abscess and which may develop unexpectedly during the convalescence 
in any case, markedly increase the inherent gravity of the disease. 
Not infrequently the symptoms of these complications may be almost 
completely masked by the greater prominence of those due to the 
pelvic abscess. 

Operative Treatment.—In 67 per cent. of all of our patients with 
pelvic abscess, vaginal incision and drainage has been the only oper- 
ative treatment employed. : 


Operative Accidents—The nature of this operative procedure and 
the propinquity of the pelvic abscess to the pelvic viscera make the 
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occurrence of operative accidents an easy possibility. Because of 
these anatomic relationships, pelvic abscesses may also rupture spon- 
taneously into the bladder, the rectum, the vagina, the peritoneal 
cavity, or may burrow out into the retroperitoneal spaces and travel 
extensively. Operative or spontaneous rupture into the bladder or 
rectum leads to the formation of fistulas which greatly prolong the 
convalescence. In this article the histories of such fistulas have been 
studied in detail. 


Convalescence-—The convalescence of patients with pelvic abscess 
who have been treated by vaginal incision and drainage requires the 
greatest surveillance, as complications of a serious nature are common 
and require prompt treatment. The essential factors in the routine 
postoperative care are Fowler’s position and prolonged drainage. The 
pelvic drains should not be removed for at least ten days. After they 
have been removed, the drainage tract should be dilated digitally 
every day or two to preserve its patency. Irrigation of the abscess 
sac we condemn. The convalescence of patients with abscesses of 
puerperal or tuberculous origin is usually much more stormy, prolonged 
and febrile than that of any other type. In all cases of pelvic abscess 
general hygienic measures should be employed to build up the strength 
of the patient. 


Mortality.—In all of our cases of pelvic abscess without differentia- 
tion of the various types, the mortality following treatment by vaginal — 
incision and drainage has been 5.1 per cent. In the gonorrheal type, 
the mortality has been 4.5 per cent; in the puerperal type, 13 per cent; 
in those which were tuberculous, about 25 per cent. It is rather 
difficult to obtain accurate statistics with regard to the mortality in 
cases of tuberculous pelvic abscess, because it is probable that in many 
cases in which laparotemy was not performed, the real nature of the 
infection was not recognized. The most frequent cause of death has 
been general peritonitis. 

Immediate Results —The average length of convalescence of patients 
with pelvic abscess treated by vaginal incision and drainage has been 
from two to three weeks. Although at the end of this time, 88 per 
cent. of our patients left the hospital free of symptoms, it would be 
impossible to state that they were therefore free of the disease; for 
in 92 per cent. of them pelvic abnormalities were palpable, in 47 
per cent. the temperature was above 98.6 F., and in 37 per cent. the 
pulse rate was more than 100 per minute. Practical conditions which 
are quite beyond the control of the clinician often make it impossible 
to keep these patients in the hospital as long as is advisable. It is 
probable that the immediate results would have been distinctly better 
had the convalescence of these patients been somewhat longer than it 
was. In practically all these cases, however, the most important result 
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which was desired was obtained in that the progress of a serious infec- 
tion was arrested, the development of grave complications was avoided, 
good health was at least temporarily restored, and in practically all 
instances the acute symptoms were entirely relieved. 

Late After-Treatment.—It should be a routine procedure in patients 
with pelvic abscess who have been treated by vaginal incision and 
drainage to follow up the hospital treatment by active therapy in the 
office or dispensary. Such patients leave the hospital with their real 
convalescence only begun. Aithough the pelvic collections which were 
present may have been drained and the acute symptoms relieved, the 
infection which they have harbored for months and at times years and 
of which the abscess was only an acute manifestation, is still present 
and may at any time flare up in fulminating form. In some instances, 
two or three months of active office treatment with visits once a 
-week are necessary before the infection seems to be perfectly con- 
trolled, the symptoms entirely relieved, and good health restored. In 
three fourths of our cases, this end has never been achieved perma- 
nently without the extirpation of the focus of the infection by an 
abdominal operation. In deciding the question as to when one should 
advise a second operation of a more radical nature, the personal equa- 
tion often is a large factor. The persistence of definite symptoms, 
the continuation of poor health, and the presence of pelvic abnormalties 
which will not yield to medical treatment should be the clinical indica- 
tions to guide one in giving advice on this question. 


Ultimate Results —Twenty-five per cent. of our patients with pelvic 
abscess have apparently been permanently cured by vaginal incision 
and drainage. These patients have been relieved of all symptoms 
and have been in perfect health for periods of from three to twenty-five 
years. Twenty-two per cent. have been improved permanently, and 
in 56 per cent. this treatment has resulted in ultimate failure in that 
these patients have not been permanently relieved of their symptoms. 


Prognosis.—It is not possible to give an accurate prognosis in indi- 
vidual cases of pelvic abscess after this method of treatment. Although 
the prospect of obtaining a permanently good result is better in a 
patient in whom the immediate result has been good, the frequency 
of unexpected and acute exacerbations, puerperal infections, and per- 
sistent pain due to adhesions, make it impossible to make an accurate 
forecast in individual cases. 


Subsequent Pregnancies—The functional integrity of the pelvic 
organs as shown by the ability of the patient to become pregnant and 


give birth to normal children is not always destroyed by a pelvic 


abscess, although in 87 per cent. of our cases permanent sterility has 
resulted. It is difficult to see how the vaginal incision and drainage 
of a pelvic abscess could be any factor in inducing this sterility. About 
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13 per cent. of our patients have developed subsequent pregnancies 
after having been treated for pelvic abscess by vaginal incision and 
drainage. The ability of a patient to become pregnant, however, is not 
always an indication that she has been symptomatically cured; for in 
no small number of instances women who have become pregnant after 
their recovery from pelvic abscess have been symptomatically miserable 
because of the discomfort and the gastro-intestinal disturbances asso- 
ciated with inflammatory adhesions, chronic appendicitis, or other 
sequelae of chronic pelvic inflammatory disease. Although a woman 
in such a condition may occasionally become pregnant, we have never 
seen a pregnancy carried successfully to term by a patient in whom 
the treatment for pelvic abscess had failed symptomatically. I know 
of no cases of subsequent pregnancy in patients with tuberculous pelvic 
abscess. Forty per cent. of all the subsequent pregnancies which 
occurred in women who had been treated for pelvic abscess by vaginal. 
incision and drainage ended in miscarriage, and the incidence of puer- 
peral infections under these circumstances is high. The number of 
normal children born to patients who have been treated for pelvic 
abscess by vaginal incision and drainage is considerably greater than 
the number of deaths due to the disease when treated by this procedure. 

Menstruation.—After having been treated for pelvic abscess by 
vaginal incision and drainage, 23 per cent. of our patients have had no 
dysmenorrhea whatever, in 56 per cent. it has been less severe, and 
in 21 per cent. it has been of equal or greater severity than that 
experienced before the operation. Eight per cent. of our patients 
ceased menstruating entirely after the development of pelvic abscess. 
Because of the fact that these patients were young women who had 
not been subjected to any radical surgical procedure, this cessation 
of menstruation seems to indicate the total destruction of the men- 
strual function by disease. : 


The Réle of Vaginal Incision and Drainage in the Operative Treat- 
ment of Pelvic Abscess—This operation was first presented as a 
uniformly curative procedure. In the hope of accomplishing this end, 
gynecologists of the old school devised complicated procedures and 
instituted elaborate courses of treatment which involved no small 
amount of labor, months of hospital treatment, and in some instances 
a very definite element of risk. This view was based on a miscon- 
ception of the pathology of the disease which in turn was due to the 
fact that men had evolved their theories before they had seen the 
actual lesions of the disease. It was the boldness of Lawson Tait 
which enabled men to see for the first time with the naked eye the 
varied manifestations of salpingitis, and from that day the pathology 
and treatment of pelvic infections began to be placed on a scientific 
basis. 
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With the development of pathology, the ultraradical surgical pro- 


cedures which formerly had been employed in the treatment of pelvic ~ 


inflammatory disease began to ‘be displaced by more conservative 
measures. In the treatment of pelvic abscess, the marsupializations 
and panhysterectomies of Lawson Tait and Péan began to give way 
to the more conservative methods of Laroyenne and Goullioud. This 
tendency toward conservatism has taken such a firm hold that today 
it is almost the guiding principle in the surgical treatment of pelvic 
infections. 

Of all the surgical procedures which are employed in the treatment 
of pelvic inflammatory disease, the vaginal incision and drainage of 
pelvic abscess is the most conservative. On the basis of the data which 
I have collected in this paper, I have attempted to define its sphere of 
application and to determine the part it should play in the treatment 
of pelvic infections. 

From 1890 until 1895, the technic which was employed in perform- 
ing this operation in this clinic was in general like that of Laroyenne. 
Since 1895, this procedure has been simplified and the operation as it 
is performed now is described in another section of this paper. With 
regard to comparative results that have been obtained following these 
two different methods of treatment—the older method of Laroyenne 
with the drainage tube and daily irrigations or the use of simple gauze 
drainage without irrigations—it is sufficient to state that both the 
immediate and ultimate results have been as satisfactory in patients 
who have been treated by the simpler and safer method as they were 
by the procedures formerly in vogue, but that in neither case have 
they fulfilled the hopes of those who developed these operative pro- 
cedures. 

On the basis of this study of 462 cases of pelvic abscess that were 
treated by vaginal incision and drainage, it seems that this operative 
procedure has two distinct functions: (I) as a method of pelvic 
diagnosis; (2) as a method of treatment. In the presence of pelvic 
tumors of uncertain origin, a vaginal incision will often establish the 
diagnosis and place the operative indications on a rational basis. As 
a therapeutic procedure in pelvic abscess, it has been most uniformly 
successful in giving drainage to pelvic collections, checking the spread 
of the infection, and relieving the patient of her immediate symptoms 
and the danger of complications. This much can almost always be 
accomplished by this procedure. In 25 per cent. of all of our patients, 
this relief has proved to be lasting, as in these instances they have 
been permanently relieved of all symptoms, have enjoyed perfect 
health, and in some instances have even given birth to normal children 
afterward. In 75 per cent. of our patients, however, this relief has 
been only temporary, and of these a large number have returned to 
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this hospital for operative treatment of a more radical nature which 
would offer greater assurances of permanent relief. In these cases, 
the previous drainage of the pelvic abscess has rendered it both safer 
and easier to perform operations of a conservative nature. 

From this summary it is not difficult to determine the proper role 
of this operative procedure in the treatment of pelvic abscess and the 
purulent forms of pelvic inflammatory disease. As a measure of 
expediency, it undoubtedly saves life and makes it possible to avoid 
many a hazardous abdominal operation under extremely unfavorable 
circumstances. As a conservative surgical procedure in itself, its use 
has resulted in permanent relief in 25 per cent. of all cases, and for 
this reason, if for no other, should always be tried in every case of 
pelvic abscess that is amenable to this form of treatment. In the 
majority of instances, hdwever, it has proved to be but the first step _ 
in the safest and most conservative method of obtaining permanently 
good results in the treatment of patients with pelvic abscess. In view 
of our findings in this series of observations, we are compelled to 
admit that as a curative procedure vaginal incision and drainage is in 
the majority of instances a failure, but when considered and used as a 
measure of expediency to be followed when necessary by the employ- 
ment of more radical procedures, it has a definitely indicated use and 
fulfills an important function in the conservative operative treatment 
of pelvic abscess and the purulent forms of chronic pelvic inflamma- 
tory disease. 
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THE GYNECOLOGIC SIGNIFICANCE OF APPENDICITIS 
IN EARLY LIFE 


WILLIAM P. GRAVES, 
BOSTON 


M.D. 


An article dealing with the relationship between appendicitis and 
pelvic disease may seem like a profitless reversion to ancient gyne- i 
cologic history; nevertheless, in the consideration of even so well- if 
worn a subject as this, fresh experience adds new points of view, 
and the recording of such experience cannot be without some value. 1 

Fifteen and twenty years ago, the output of literature relating to 1 
the appendix and the female pelvis was colossal. It was, however, H 
devoted mainly to the discussion, at that time absorbingly important, of i 
the routine removal of the appendix during gynecologic operations, 
Overwhelming evidence was produced showing not only that the appen- 
dix is frequently involved secondarily in pelvic inflammatory disease, 
but that unsuspected inflammations of the appendix, often unrecog- 
nizable by gross inspection, may occur entirely independently of pelvic 
lesions. Many writers, such as Fraenkel, Pollak and Bandler, recog- 
nized also the possibility of an inflammatory process traveling from i 
the appendix as a primary focus to the pelvic organs. This aspect 
of the discussion, however, played only a minor role. Some even denied 
the existence of pelvic inflammation as the result of appendicitis ; others 
regarded it as being so infrequent as to be of little practical significance. if 
Thus, Hunter Robb as late as 1905 in an article read before the ie 
American Gynecological Society failed to “find in 1,000 laparotomies i 
that the appendix had been the primary seat of the disease (pelvic 
inflammation).” Child, in the most important contribution on the 
subject in recent years (1919), makes the following statement : “Where 
the primary infection is in the appendix, it is unusual to observe any 
very extensive pathologic changes in the pelvic organs ; a few restricting 
adhesions that aside from the subjective symptoms they may cause by 
restricting the mobility of these organs are of little moment, seldom 
if ever causing permanent tissue changes to be observed.” 

The campaign carried on for the routine removal of the appendix 
during pelvic operations was rapidly won, through the influence chiefly 
of American surgeons under the leadership of such intrepid operators 
as Deaver, Kelly, Peterson and others, so that by the year 1905 the | 
routine removal of the appendix, whether diseased or not, became, 
excepting for special contraindications, a well-nigh universal custom. 
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With this question settled, the topic of the interrelationship between 
the appendix and the pelvic organs lost its interest, so that within 
the last fifteen years, the literature has been much less voluminous. 

It is the object of this article to review the subject with especial 
reference to that neglected aspect of it which is represented by the 
descending infections from the appendix as a primary focus. My 
attention has many times been drawn to this condition by encountering 
extensive adhesions in the pelves of women who had suffered from 
early appendicitis and in whom the chance of a gonorrheal or a puer- 
peral infection could by all possible moral certainty be excluded. The 
idea of writing an article on the subject has been stimulated by several 
recent conversations with experienced surgeons, some of whom, to 
my surprise, have either expressed an entire ignorance of the con- 
dition or characterized it as of small importance. 


MEANS OF COMMUNICATION OF INFECTION 


In order to clarify the special points which I wish to make, it is 
necessary to review the commonly accepted theories regarding the 
means of communication by which infection may pass between the 
appendix and the uterine adnexa. In the earlier literature, the so-called 
appendiculo-ovarian ligament, or ligament of Clado, was regarded as 
the chief medium of infectious communication. This structure was 
described by Clado as a peritoneal fold of the posterior abdominal wall, 
more or less definitely marked, springing from the infundibulopelvic 
ligament, and passing upward to the cecal fossa to a termination at 
the base of the appendix. It was said to contain the spermatic vein 
and artery, the spermatic nerves, and numerous lymph vessels from the 
right ovary and the uterine body. Great clinical importance was 
assigned to this ligament by such early writers as Broschke, Weldeyer, 
Nagel, A. Martin and Doederlein ; but in the light of later observations 
less significance was attached to it. Barnsby (1898) was unable to 
find it in 127 necropsies; Fiith in the same year could identify it 
only exceptionally. Other investigators, both surgeons and anato- 
mists, found it inconstant. Moreover, experimentation by injecting the 
blood and lymph vessels failed to substantiate the claim of Clado of 
a specific vascular and lymphatic connection between the appendix 
and ovary. In 1902, I published a short article demonstrating the 
appendiculo-ovarian ligament in a fetus of 5 months, but in the course 
of a long surgical practice it has been encountered as a well-defined 
ligament comparatively rarely. I am inclined to regard the structure 
as a fetal rest, possibly a relic of the upper portion of the mesorchium,* 


1. This is denied by Professor Fawcett (Bristol). 
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or it may even be merely an accidental prolongation of the infundibulo- 
pelvic ligament (Paterson). We are justified in concluding, therefore, 
that Clado’s ligament exerts at the most only an incidental influence 
in conducting infection to or from the pelvis. 

The various methods of infectious communication have been thus 
described: intraperitoneally, (1) by the blood and lymph vessels of 
Clado’s ligament; (2) through the new vessels formed in adhesions 
to the appendix or adnexa, or (3) along the adherent intestine, or (4) 
by direct contact of the appendix and adnexa: extraperitoneally (1) 
through the subserous cellular tissue of Clado’s ligament, or (2) 
through that portion of the general pelvic cellular tissue which extends 
from the parametrium and broad ligament to the paracecum. An 
additional method, rarely mentioned by the earlier writers, is the 
descent by gravity of products of inflammation from the appendix 
into the pelvis. In considering these various methods, those relating 
to Clado’s ligament may safely be disregarded. Those relating to 
extension through preformed adhesions may also be discarded for this 
immediately begs the question of how the adhesions were originally 
formed. We have left for consideration then the methods of communi- 
cation represented by contact, gravity and extension through the sub- 
peritoneal cellular tissue. A phlegmonous infection involving the cellu- 
lar tissue from the paracecum to the parametrium is quite possible. 
Authentic cases have been reported of parametritis following acute 
appendicitis during pregnancy. It is conceivable that the pelvic 
abscesses that occasionally appear after an operation for acute appen- 
dicitis, may have originated by extension through the cellular tissue, 
though it is probable, as Hermes has pointed out, that in the great 
majority of cases the infection extends intraperitoneally, that is to 
say, by gravity or contact. Higgins (in 1913) described in a male 


child of 34% years an extensive cellulitis starting from an acute appen- . 


dicitis and terminating in a perforating pararectal abscess. I have not 
been able to find authentic evidence of a distal secondary infection 
of the appendix from an initial parametritis. In other words, when 
an associated inflammatory process between appendix and adnexa does 
occur through the cellular tissue, its progress-appears to have been 
descending rather than ascending. It is, of course, possible that when 
a severe sactosalpingitis has invaded the pelvic cellular tissue, the deep 
cellulitis may extend as far as the appendix and cecum, especially if 
they have a low attachment. In my experience, the high involvement 
of the cellular tissue is far more common on the left side, often with 
serious implication, and even obstruction of the sigmoid. 

Thus we are forced to conclude that, whereas a primarily affected 
appendix may transmit its infectious process to the pelvis in three 
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different ways, that is, by contact, gravity and through the agency of 
the subperitoneal cellular tissue, inflammations of the pelvic organs 
involve the appendix secondarily only by contact. And this statement 
applies whether we are dealing with gonorrheal salpingitis, puerperal 
peritonitis or with neoplastic tumors of the uterus and its adnexa. It 
is pertinent probably for the most part to genital tuberculosis. 

Such a conclusion reached more or less by reasoning is substantiated 
by personal experience, for excepting in cases in which the appendix 
is actually implicated in the adherent mass of a pelvic inflammation or 
is attached to a pelvic tumor in the manner of any mobile organ of 
the peritoneal cavity, I have never observed that the appendix exhibits 
a much greater tendency to disease than is apparent in association with 
noninflammatory pelvic conditions. 

It is to be noted that appendicitis secondary to inflammation of the 
adnexa, unless the implicating process is very destructive, is of the 
nature of a periappendicitis. It is also probable that an appendix 
involved in adhesions is more susceptible to infection and ulceration 
of its mucous membrane, so that, theoretically at least, an essential 
idiopathic appendicitis may result indirectly from pelvic disease. Such 
an appendix may return the compliment and reinfect the originally 
offending organ with disastrous results. An example of this kind of 
interchange may be seen in cases of purulent ovarian cystomas, the 
contents of which have been inoculated by an adherent perforating 
appendix. Intestinal reinfections are, however, not confined to the 
appendix for they may, of course, proceed from any loop of adherent 
bowel, and indeed are very common in secondary sigmoiditis. 

On the other hand, infectious processes transmitted to the pelvis 
from a primary appendicitis by gravity or contiguity are essentially 
peritonitic in character, so that a secondary salpingitis, for example, 
would ordinarily be of the nature of a perisalpingitis. On account of 
the open ostium of the tube, however, it seems evident that when the 
adnexa are swimming in the pus of an appendicular pelvic abscess, 
the lumen of the tube may be invaded, and a typical sactosalpinx may 
result (Bandler}. McNaughton-Jones reports two such cases in unma- 
tured girls, aged 10 and 11 years, respectively. 

Although we have shown that a descending infection from the 
appendix to the pelvis is more readily effected than an ascending infec- 
tion from the tube, it must not be inferred that when both organs are 
involved the appendicitis is more commonly primary. In fact, quite the 
reverse is true. Acute pelvic inflammation from all causes is more 
frequent than acute exudative appendicitis. When one takes into 
account the fact that in 25 per cent. of all women the appendix lies 
in the pelvis (Kelly), the chances of a secondary involvement of the 
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appendix are very great even though we eliminate all the theoretical 
methods of infectious access excepting that of contiguity. It is obvious 
that in many cases of appendiculosalpingitis, it is impossible to make 
a definite diagnosis as to the primary seat of infection, even by the 
microscope, and for that reason it would be difficult to secure trust- 
worthy comparative figures. Although such a comparison, if it could 
accurately be made, would show a great preponderance of ascending 
infections, it would also reveal the fact that pelvic adhesive peritonitis 
as a result of primary appendicitis is much more frequent than is 
. commonly supposed. It is necessary to protest against the teaching iq 
that nontuberculous inflammatory processes encountered in the pelvic , 
organs are practically all due to gonorrhea or puerperal sepsis. | 
There is no doubt that the secondary pelvic inflammations are more 
common and more serious when they follow appendicitis in the young. 
In the immature, the appendix, even in its normal position, lies in fairly 
close proximity to the right tube, while a low hanging appendix may 
even rest in the posterior culdesac. Moreover, the bony pelvis of 
the young is straighter, that is to say, less canting, than one that is | 
fully developed, so that the influence of gravity acts more directly on | 
a free exudate from above. Hence in the young the anatomic con- q 
ditions are less favorable for a local walling off of an appendix abscess —_ 
than in adult women in whom there is greater distance and a less | 
direct course between the appendix and the adnexa. 
The appended case reports illustrate well the immediate and late 
changes in the pelvic organs, which may result as a consequence of 
youthful acute appendicitis. 


* 


EFFECT OF CHRONIC APPENDICITIS ON THE PELVIC ORGANS 


It remains now to inquire whether secondary changes may be 
effected in the pelvic organs by a chronic appendicitis. The solution 
of this problem offers greater difficulties inasmuch as the histologic data 
of a given case are less well-defined, and it is necessary to resort in a 
part to speculation. i 

It seems to be well established that the appendix may undergo 
considerable grades of inflammation and yet eventually be restored to 
a condition of approximate normality. It is entirely probable that 
during the inflammatory periods of a chronic appendicitis, a serous, or \q 
serofibrinous exudate is produced which finds its way by gravity into | 
the true pelvis. One often encounters such an exudate in apparently 
uncomplicated pelves and wonders whence it came. It is quite within i 
reason to suppose that, although this exudate is usually absorbed by if 
the peritoneum, under certain conditions it may be sufficient either if 
through bacterial or chemical influence to destroy the superficial epi- 
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thelium of the pelvic peritoneum and to stimulate the subserous con- 
nective tissue into the formation of organized plastic adhesions; or 
it may itself become organized and form the basis of adhesions. 

In this way may be explained theoretically the cases not infrequently 
encountered, in which without sign or history of gonorrhea or puer- 
peral sepsis, adhesions are found in the posterior culdesac, or implicat- 
ing the surfaces of the adnexa while the appendix shows only mild 
evidence of disease, or perhaps none at all, to gross appearance. If 
besides the pelvic adhesions there is added a well-defined chronic appen- 
dicitis, or the scar of an appendix operation performed in youth, our 
explanation becomes still more plausible; certainly more so than the 
attempt to ascribe the condition to an entirely improbable gonorrheal 
infection. 


The pathologic tissue changes that take place later in a secondary 
pelvic inflammation depend on the severity of the initial appendicular 
infection. In cases in which there has been an overwhelming flood 
of pus in the pelvis, the resulting adhesive peritonitis may be so extreme 
as to involve completely the uterus and both adnexa. The immature 
uterus becomes fixed, usually in the position of retrocessed anteflexion, 
and is prevented from attaining its full development. The ovaries 
buried and immobilized are likely to retain their infantile character of 
form, usually cystic, with a white, thickened, unscarred, albuginea ; 
or they may develop retention cysts of moderate size. The tubes, 
though encased in adhesions, may show remarkably little destructive 
change. It is sometimes found that after being dissected free, the 
ostia though inverted are only delicately adherent and that by careful 
manipulation the fimbriae may be made to roll out into their normal 
efflorescent form, an important practical point to remember when oper- 
ating for sterility. 

The severe cases of this kind that I have encountered in my prac- 
tice (in which gonorrhea could with certainly be ruled out) have been 
observed during an operation, usually for sterility, perhaps years after 
the attack of appendicitis in early life. In some of the most adherent 
cases there has been in the patient’s history a remarkable absence or 
mildness of pelvic symptoms. In several instances, when bimanual 
examination even under an anesthetic has revealed nothing more than 
an infantile uterus, the pelvic organs have proved to be so buried 
in adhesions as to be almost indistinguishable. It is as if there had 
been a complete organization of adhesions and adjustment of internal 
genitalia during the period of development and growth. On more than 
one occasion, I have felt after releasing the adhesions that it would 
have been better to leave the pelvis entirely alone. 
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The adherent organs in a severe case are extremely difficult to 
separate, but there is not that stiffness and hardness seen in adhesive 
tuberculosis, nor the tissue destruction of an old gonorrheal process. 

From the cases of universal adherence, there are all grades of sec- 
ondary plastic pelvic peritonitis to cases in which there is only a mild 
posterior perimetritis or a few insignificant adhesions of the right 
adnexa. 

One of the most serious consequences of appendicitis in early life 
with pelvic involvement is sterility, and it has been in the attempt to 
remedy this complaint that I have most often encountered the condition. 
Theoretically, conservative operations for the relief of sterility in cases 
of secondary pelvic inflammation should be more successful than in 
cases following gonorrheal salpingitis, for there is not the same degree 
of tissue destruction of the tubes and ovaries. Practically, however, 
the outlook for a cure of sterility is not very good, at least it has 
been so in my experience, even when the tubes and ovaries can be 
left in a comparatively normal condition. On the other hand, I have 
observed that the symptomatic results of a conservative operation for 
pelvic adhesions secondary to appendicitis are much better than after 
a similar operation for primary gonorrheal adhesions. This is to be 
expected, for there is not the same tendency in the former to a reor- 
ganization of adhesions, nor is there the possibility of leaving behind 
in the conserved tissues, latent sources of the original infection. 

Much has been written regarding early appendicitis, as a causative 
factor in a later ectopic pregnancy. Numerous cases have been 
teported, in which the anatomic relationship of an ectopic pregnancy 
and an acute or chronic appendicitis, make it extremely probable that 
in this or that particular instance there was a causal connection between 
the two lesions. Theoretically, it is conceivable that the serous exudate 
which, as I have heretofore stated may sink into the pelvis during the 
exacerbations of a chronic appendicitis, may create minor tissue changes 
in the tubes sufficient to result in an ectopic pregnancy. It is probable 
that only a minute abnormality in the tube may retard the normal 
progress of the impregnated ovum long enough to cause it to nidate 
in the tubal mucous membrane. The plastic influence of a descending 
pelvic exudate may be exerted on either or both tubes, but it may be 
expected that a chronic appendicitis would more frequently affect the 
right tube. In a series of forty-seven cases of ectopic pregnancy, I 
found the condition only slightly more frequent on the right than on 
the left. On the other hand, in the right-sided cases the appendix 
was found diseased in 80 per cent. whereas in the left-sided cases 
it was diseased in only 57 per cent. These figures, though comprising 
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too small a number of cases, are at least suggestive that appendicitis 
must be reckoned with as an important factor in extra-uterine 
pregnancy. 

The relationship of early appendicitis to dysmenorrhea is a subject 
to which gynecologists have given considerable attention. It is a matter 
of constant observation that the appendicular colic of a chronic appen- 
dicitis is usually more marked at the menstrual period, and frequently 
is experienced only at that time. The same may be said of the pains 
of a plastic adnexitis, whether it be from a tubal or appendical origin. 
Such symptoms are due to the effect of the general catamenial con- 
gestion on adherent organs, and must be grouped under the heading 
of secondary dysmenorrheas. 

The relationship of appendicitis to essential dysmenorrhea is a more 
difficult and as yet an unsolved problem. No gynecologist can have 
failed to note the frequency with which young patients with essential 
dysmenorrhea complain also of appendicular pain during or between 
the periods. Most of these patients have an abnormality of uterine 
position, most commonly in the form of retrocessed hyperanteflexion. 
Genital hypoplasia is frequent. There is in the majority of cases no 
secondary inflammatory reaction in the pelvis. Ina series of 100 cases, 
taken from hospital records, in which operation was performed for 
essential dysmenorrhea, I find that the appendix was diseased in 63 
per cent. This series is to be contrasted with one of 100 noninflam- 
matory pelvic conditions, cases of essential dysmenorrhea being 
excluded, in which the appendix was diseased in only 33 per cent. ; 
and also with a series of cases of pelvic inflammation in which the 
appendix was abnormal in 47 per cent. 

We are confronted then with the indubitable fact that the genital 
abnormalities that produce symptoms of essential dysmenorrhea are 
associated with an unusually high percentage of diseased appendices. 
Is there any causal relationship between the two conditions, and if so, 
in what way is it effected? This question has not as yet been satis- 
factorily answered. Lapeyre, in 1913, rather vaguely explained it on 
the ground of correlated sclerosis of the appendix and ovaries, but 
did not answer the main question. It has been a matter of personal 
observation that essential dysmenorrhea is conditioned rather on the 
position and tissue-consistency of the uterus than on functional or 
anatomic changes in the ovaries. In addition to the hypoplasia and 
retrocessed hyperanteflexion of the uterus heretofore mentioned, one 
frequently encounters short, thickened, uterosacral ligaments often 
tender to the touch, and suggesting a chronic posterior (sometimes 
called superior) parametritis. In the more obstinate cases there is also 
often found a cicatricial band at the internal os, giving the impression 
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of a partial stricture. Is it not possible that these metrial and para- 
metrial cicatrices are the rests of some early changes secondary to an 
inflammatory process in the intestinal track? If we accept the theory 
that Jackson’s membranes, Lane’s kinks, folds of Treves, attic adhe- 
sions, and the numerous other organized intestinal bands are the result 
of early, even fetal, peritonitic processes, it is not difficult to imagine 
that such inflammations may be imparted to the pelvic organs through 
the channel of the subserous cellular tissue, and there leave traces 
which may later limit the full development of such organs. Perhaps 
in this way may be explained the amazing frequency of genital hypo- 
plasia in women. Perhaps too the colic and “growing” pains of young 
children are in reality peritonitic in character and are often the ultimate 
cause of restricted genital development. 

The foregoing speculation as to the effect of fetal adhesions is 
not without some scientific support. I have observed a case of uterus 
didelphys caused by an intervening adhesive band between the bladder 
and rectum, which prevented the complete union of Miiller’s ducts. 
Other similar cases have been reported. _ 

_A thorough realization of the pathology of early appendicitis in the 
female emphasizes several very practical lessons, which may be sum- 
marized thus: 

Appendicitis in childhood and young girlhood is an affection whiclr 
must be regarded not simply with reference to the diseased appendix 
itself but to the serious harm which it may exert on the pelvic organs, 
if left to work out its own destiny in a state of chronic inflammation. 
Early operation is therefore indicated in children when there is any 
suspicious evidence of appendicular infection. In the acute stage, the 
appendix should be removed immediately to forestall if possible a 
secondary involvement of the adnexa. If pus is present, every effort 
should be made to drain the pelvis, it being feasible in certain cases to 
drain the pouch of Douglas through the vagina. Excepting in cases 
of localized abscess it is advisable to make a median line incision in 
order that the pelvic organs may be inspected, and that any abnor- 
malities of position or plastic adherence may be remedied by a proper 
surgical procedure. | 


REPORT OF ILLUSTRATIVE CASES 


The three cases herewith reported are illustrative of the serious 
results that may follow early appendicitis. 


Case 1.—History.—M. M., aged 14, had an abdominal attack in 1915, which 
was diagnosed by a physician as acute salpingitis with sactosalpinx. Expectant 


treatment was advised. The condition grew worse and on the third day after 
the attack demanded immediate intervention. 


Examination.—The patient was well developed, puberty was established and 


the hymen was unruptured. The condition was diagnosed as acute appendicitis 
with pelvic abscess. 
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Operation and Result——An operation, at which I assisted, was performed 
under disadvantageous conditions in a country town. A right rectus incision 
was made, and the pelvis and abdomen were found filled with pus. The right 
tube which appeared first in the wound was very large and red. The appendix, 
which was located with some difficulty, was gangrenous and perforated. It 
was removed, and the pelvis was drained. There was a slow, stormy con- 
valescence resulting in recovery. 

Five years after the operation, the patient was seen, but no examination 
was made. She had suffered considerable pelvic pain since the operation. The 
menses, which were well established at the time of operation, have been some- 
what irregular and scanty since, and there has been severe dysmenorrhea. 
Though unusually well developed at 14, she has grown little since, presenting 
the general appearance of incomplete development. 

Case 2.—History—Mrs. R. P. K., aged 27, who had been married for five 
years and who had no children, complained chiefly of sterility. Menstruation 
was very irregular, the flow was profuse and clotted. Otherwise the patient 
was perfectly well. She had severe appendicitis at about the age of puberty for 
which an operation was performed. 

Examination.—The patient was well developed and tended to be fat. There 
was retroversioflexion of the uterus. Both ovaries were prolapsed and the 
uterus was undeveloped. There was no possibility of gonorrhea or puerperal 
sepsis. 

Operation and Result—Operation was performed, Jan. 21, 1911. The pelvis 
was filled with adhesions extending from an old appendicitis scar. These were 
released. The tubes when released appeared normal; both ovaries showed a 
white dense albuginea. The left ovary contained a small fibroma. No corpus 
luteum was found in either ovary and no scarring. Both ovaries were very 
large. They were resected to normal size, and the uterus was restored to 
normal position by a modified Gilliam’s operation. Convalescence was unevent- 
ful. Although the patient was perfectly well after the operation, fertility was 
not restored. A similar operation was performed later by another surgeon 
with similar results. 

Case 3.—History—Mrs. H. B., aged 30, who had been married five years, 
complained chiefly of sterility. She felt perfectly well. Menstruation had 
been regular, but there had been some dysmenorrhea. There was no possi- 
bility of gonorrhea or puerperal sepsis. She had acute appendicitis during her 
girlhood for which operation was performed. 

Examination—The patient was well developed» The uterus was anteflexed 
and retrocessed. The left ovary was prolapsed and somewhat tender. 

Operation and Result—Operation was performed, May 22, 1916. The pelvic 
organs were found completely buried in adhesions which extended from an 
old appendicitis scar. The pelvic organs were released from the adhesions 
with the greatest difficulty. The left ovary contained\a blood cyst. The left 
tube and ovary were so damaged that they required resection. The release 
of the adhesions left a bleeding area in the pelvis requiring ligature of a branch 
of the left uterine vein and packing to control venous oozing. The patient had 
a stormy convalescence, but recovered eventually. She has been perfectly well 
since, although fertility has not been restored. There has been no disturbance 
of the menses. 


244 Marlboro Street. 
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THE TREATMENT OF PES CAVUS (HOLLOW 
CLAW FOOT) 


ARTHUR STEINDLER, M.D. 
IOWA CITY 


The deformity herewith described is known as pes cavus or arcua- ‘ 
tus, hollow or hollow claw foot. Clinically it is characterized by these 
cardinal points : 


1 An increase in the height of the longitudinal arch. 
2. A dropping of the anterior arch with plantar flexion of the ' 
front of the foot. 
3. A variable amount of dorsal retraction of the toes, the claw 
foot deformity proper, with hyperextension of the metatarsophalan- . 


The retraction of the toes is as inherent a part of the deformity 
as is the abnormal height of the arch; both features are, in fact, 
genetically interdependent. 

Of the nonparalytic cases, a small number are present at, or develop 
soon after, birth; but the majority of these cases develop during 
adolescence, first as talipes arcuatus or hollow foot, and progress S 
under certain conditions, to the claw foot stage. Some of these 
cases present evidences of developmental arrest in the form of anom- 
alies of the spinal column, wedge formation of vertebrae, rachis- 
chisis or defective occlusion of the neural arches (Duncker). 

A considerable number of cases of hollow claw foot deformity 
are due to infantile paralysis; another group develops in the wake of 
spastic paralysis. 

Of the poliomyelitic group, the cases with severe paralysis, espe- 
cially those with paralyzed calf muscles and calcaneus deformity, b, 
will not be considered. In these cases, the correction of the claw 4 


geal, and flexion of the phalangeal joints. a 


a> 


foot deformity does not mean cure. An arthrodesis of the affected q 
joints must be performed. The only type of poliomyelitic claw foot : 
that will be considered here is that with a limited paralysis, in which 4 
correction, with or without tendon transplantation,.is followed by a f 
permanent result. 


ANALYSIS OF THE MUSCLE IN IMBALANCE PRODUCING HOLLOW ; 
CLAW FOOT 

The increase in height of the longitudinal arch is due mainly to the 
unopposed or insufficiently opposed pull,of the short muscles of the ; 
foot, which draw the ball of the foot toward the heel. This muscle q 
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group, consisting of the common short flexor of the toes, the abductor 
of the first and the abductor of the fifth toe, is aided in producing 
this deformity by the flexor of the big toe, and the posterior tibial 
muscle. Opposing this group are the flatteners or extensors of the 
longitudinal arch, namely, the Achilles tendon behind, and the tibialis 


TARSO METATARSAL 
INFLEXION 


TARSO- METATARSAL 
INFLEXION 


STRUCTURAL JNPLEXION 


ASTRAGALUS VARVS 


STRUCTURAL INFLECTION 


Fig. 1—Structure of tarsus in pes cavus deformity. 


anticus in front, the former acting on the posterior pillar, the latter 
on the anterior pillar of the longitudinal arch. The forces concerned 
act thus: 

The flattening of the arch is caused by the body weight, centered on 
the body of the astragalus, by the muscles inserted into the Achilles 
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tendon and the tibialis anticus ; the arch is maintained and elevated by 
the short muscles of the foot, the tibialis posticus and the flexor of the 
big toe. 

Deficiency of power of any of the muscles involved will destroy 
the balance and be capable of producing the deformity. In infantile 


CALCANEO-CUBOID 
Tid ARTERIOR BORDER OF 
ARTICULATION STRIPPEO AREA 


Fig. 2.—Stripping of the os calcis for the correction of the contracted 
structures in the sole of the foot. 


paralysis, loss of gastrocnemius-soleus action is followed by an upward 
tilt of the front of the os calcis and the approachment of the heel 
to the ball of the foot as a result of the unopposed action of the 
short muscles of the sole. Although these cases of paralytic calcaneo- 
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cavus deformity cannot be cured by correction alone, as has already 
been mentioned, and arthrodesis must be resorted to, they are cited to 
explain one mechanism of the claw foot deformity. 

Our attention has for some years been called to another type of 
paralytic hollow claw foot, in which the paralysis is distinctly limited, 
only the tibialis anticus being involved, and in addition, but usually to 
much lesser extent, the extensors of the toes and the quadriceps exten- 
sor. These patients not only develop the hollow foot with contraction 
of the plantar structures, but skeletal deformity, and retraction of the 
toes as well. 


BONE WEDGE FROM THE NECK 
OF THE OSTRALGEUS 


Sly INCISION OVER THE HEAD 
AND NECK OF ASTRALEALUS 


Fig. 3—Cuneiform osteotomy for the correction of the skeletal deformity. 


The cases in’ which correction of the deformity promises a cure 
are those with well functioning triceps surae muscles with no relaxa- 
tion of the Achilles tendon. Many of these are associated with equinus 
deformity. This is either a true equinus deformity due to contraction 
of the Achilles tendon, or an apparent equinus deformity, the Achilles 
tendon being neither contracted nor relaxed, and the position being 
due to a plantar flexion of the front of the foot. This plantar flexion 
is seen especially in the severe cases, showing not only marked contrac- 
tion of the plantar structures, but also skeletal deformity, and protru- 
sion of the ball of the foot into the planta and retraction of the toes. 

In most of the cases of this kind there is much less contraction 
of the Achilles tendon, if there is any at all, than might be suspected 
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Fig. 4 (L. C.).—Equinocavus paralyticus corrected by stripping of the os 
calcis: a, foot before operation; b, same foot, three and one-half years after 
operation. 


a ; b 


: Fig. 5 (H. E.).—Paralytic cavus corrected by stripping of os calcis: a, before 
operation; b, one and one-half years after operation. 
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from a first glance at the deformity. The so-called equinus is almost 
entirely due to the plantar deflection of the front of the foot and the 
tarsus. The intrinsic structures of the skeleton of the foot demon- 
strate this deflection clearly at different points, as I have pointed out 
on previous occasions. The break occurs sometimes in the astragalus, 
the head and neck bending downward with a decrease of the angle 
normally found between the axes of the body and the neck of the 
astragalus (astragalus varus), sometimes the bending may be noted 


a b 


Fig. 6 (E. B.).—Paralytic cavus corrected by stripping of os calcis. a, before 
operation; b, six months after operation. 


in the astragalo-scaphoid joint or in the internal cuneiform bone. The 
first metatarsal bone is usually deflected downward more than the 
others, its head projecting into the sole of the foot (Fig. 1). 

I think it is necessary to dwell at some length on the several phases 
of the development of the deformity because the treatment must be 
based on a knowledge of the factors concerned in its development. 


_It must take into account all deforming factors and the correction 


must be complete. 


1. Steindler, A.: Architecture of the Tarsus, Am. J. Orthop. Surg., 1916. 
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Fig. 7 (A. W.).—Congenital pes cavus corrected by stripping and osteotomy ; 
a, before operation; b, right foot, two months after operation, left foot, two 
years after operation. 


Fig. 8 (R. E.).—Paralytic calcaneocavus corrected by stripping and oste- 
otomy: a, before operation; b, immediately after operation. 
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TECHNIC OF CORRECTION OF THE DEFORMITY 


For the correction of the contracted structures in the sole of the 
foot I have, on a previous occasion, advised the following method :? 

A curved incision is made which extends on the inner side of 
the foot from the back of the heel to a point well in front of the 
anterior process of the os calcis. As the subcutaneous fat is incised, 
the median border of the contracted structures of the sole is seen, and 
the shiny fibers of the thickened plantar fascia appear. The entire 


a b 


Fig. 9 (M. T.).—Congenital pes cavus corrected by stripping and osteotomy : 
a, before operation; b, left foot, one year after operation, right foot, three 
months after operation. 


width of plantar fascia for a distance corresponding to the length of the 
incision is then exposed. As the fascia is separated from the fat, many 
fibrous strands running from the fascia into the subcutaneous tissue 
must be severed. A blunt dissection is then made until the space 
between these short muscles of the foot and the flexor of the big toe 
is reached. A grooved director is then passed between the two. The 


2. Steindler, A.: Operative Treatment of Pes Cavus, Surg., Gynec. & Obstet. 
24:612 (May) 1917. 
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plantar fascia is now incised transversely at the line of insertion into 
the os calcis. From this line the fascia and attached short muscles 
are stripped off subperiosteally, from the under surface of the os 
calcis. This stripping* should extend far enough forward to include 
the inferior caleaneo cuboid ligament or ligamentum plantare longum, 
since this is largely responsible for the cavus deformity on the outer 
border of the foot. By keeping close to the inner tuberosity of the 
os calcis and proceeding from here outward, one can keep at a safe 


Fig. 10 (T. A.).—Paralytic equinocavus corrected by stripping and osteotomy : 
a, before operation; b, eighteen months after operation. 


distance from the plantar nerves and vessels. There is sometimes 
considerable oozing, but it can be controlled readily by temporary 
packing. The wound is closed in two layers of sutures, one passing 
through subcutaneous tissue, the other through the skin (Fig. 2). 

The contraction in the-sole being corrected by the procedure just 
described, the skeletal deformity is then corrected by a cuneiform 
osteotomy : 


3. Steindler, A.: Stripping of the Os Calcis, J. Orthop. Surg. 2:8 (Jan.) 1920. 
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Fig. 11 (G. C.).—Paralytic pes cavus corrected by stripping and osteotomy : 
a, before correction; b, eight months after operation. 


Fig. 12.—Pes cavus before operation. 
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A curved incision is made from the anterior edge of the external 
malleolus downward and inward to a point directly over the head 
of the astragalus. After severing the fascia, a blunt dissection is 
made between the extensor of the big toe and the common extensor, 
retracting the median muscles inward and the lateral outward. The 
head and neck of the astragalus are easily exposed and a suitable 


= 


Fig. 13—Pes cavus after correction. 


wedge, with a dorsal or dorsolateral base, is removed. The osteot- 
omy is then extended laterally through the cuboid or the anterior 
process of the os calcis, these bones being readily exposed by further 
lateral retraction of the tendons. This will be necessary in all cases sg 
in which there is varus tendency or in which the skeletal deformity 4 
is more marked. Whether the osteotomy is to be performed through 
the neck or through the head of the astragalus or farther_in front 
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Fig. 14—Pes cavus before operation. 


Fig. 15—Pes cavus after correction. 
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depends on the site of the plantar deflection in the individual case 
These procedures should completely correct the claw foot deformity. 


They should allow the arch to flatten out completely, and the anterior _ 


arch to be properly raised thus permitting the retracted toes to be 
placed in a straight: position. In order to accomplish the last, a 
tenotomy of the extensor and of the long flexor of the big toe, as well 
as of the common extensors of the toes in more pronounced cases of 
claw foot may be necessary. With the operative measures just men- 
tioned all degrees of hollow claw foot should be entirely corrected 
with.the exception of those of extreme degree which require exten- 
sive operations on the heads of the metatarsal bones. 

In addition, it may be stated that in the cavus deformity due to 
paralysis of the tibialis anticus a physiologic tendon transplantation * 
should be included after the deformity has been properly and com- 
pletely corrected. I use the extensor of the big toe to supplant the 
paralyzed tibialis anticus muscle. 

In the last four years, ninety patients with hollow claw foot have 
been operated on by these methods: stripping of the os calcis in 
fifty-nine cases, and stripping and osteotomy in thirty-one cases. 

The results were quite satisfactory as far as correction of the 
deformity was concerned. In the earlier operations, the results were 
frequently not entirely satisfactory because of the incompleteness 
of the surgical procedure. Later, however, when osteotomy became 
included more regularly in the operative plan, and arthrodesis was 
employed in the severe paralytic cases of cavus and calcaneocavus, 
the operative results of the treatment just outlined became sufficiently 
complete and permanent to warrant the advocacy of this method for 
the correction of the hollow claw foot deformity. 

Figures 1 to 10 illustrate the operative result in ten cases. 


University Hospital. 


4. Steindler, A.: Nutrition and Vitality of the Tendon in Tendon Trans- 
plantation, J. Orthop. Surg. 16:63 (Feb.) 1918. 
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MIDLINE CONGENITAL CERVICAL FISTULA OF 
TRACHEAL ORIGIN 


M. G. SEELIG, M.D. 
Professor of Clinical Surgery, Washington University Medical School 
ST. LOUIS 


Up to about 1880 it was generally believed that midline congenital 
fistula of the neck might be due to tracheal maldevelopment, but 
according to the well established doctrine of today, they are supposed 
never to be of tracheal origin. If one studies the subject in any of 
the larger bibliographic reference works, he is impressed by the com- 
paratively large number of reported cases of so-called congenital tra- 
cheal fistula. On consulting the articles referred to, however, one 
becomes aware that the error of referring these fistulas to tracheal 
maldevelopment persists only by virtue of the titles of the various 
articles. As a matter of fact, within three years after Dzondi (1829) 
first created the term tracheal fistula, Ascherson recognized the error ; 
but in correcting it, fell into a somewhat similar one by assuming that 
all midline cervical fistulas communicated with the pharynx. In 1864, 
Heusinger coined the phrase branchial fistulas to explain these defects. 
Heusinger states: “Some authors classify congenital fistulas of the 
neck into (a) pharyngeal fistulas and (b) tracheal fistulas.” He then 
adds that he will preserve this classification, although “a congenital 
tracheal fistula has never been demonstrated.” He might have stated 
his point even more emphatically ; for an analysis of all the case reports 
up to the time of Heusinger’s publication discloses neither clinical nor 
pathologic evidence that would warrant more than a faint suspicion 
of tracheal participation in midline fistula formation. In 1848, Luschka 
published an article that evidently carried much weight as authority, 
for his views were accepted by Koenig as late as 1875 in that year’s 
edition of his “Specielle Chirurgie,” and by Fisher in the 1880 volume 
of “Deutsche Chirurgie,” devoted to diseases of the neck. Luschka 
assumed that in midline cervical fistulas there exists, originally, a com- 
munication between the fistulous tract and the trachea. 

An article published by Kostanecki and Mielecki in 1890 marked 
the establishment of the fundamental pathologic principles underlying 
cervical fistulas. These authors showed that the so-called tracheal 
midline fistulas had, in reality, nothing to do with the trachea. In 
their opinion, no significance was to be attached to the site of cervical 
fistulas ; all cervical fistulas were branchiogenetic, and whether the open- 
ings were centrally or laterally placed depended merely on which 
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branchial cleft was responsible for the fistula. In their opinion, when 
the second branchial cleft was involved, a midline fistula resulted, as 
a rule; but when the third or fourth cleft was involved, a lateral fistula 
resulted. This, of course, was an error. It persisted, however, for 
only a short time. 

The year after the publication of Kostanecki and Mielecki’s article 
in 1891, His published his study of the thyroglossal duct, demonstrating 
its descent from the foramen cecum of the tongue to the permanent 
site of the thyroid isthmus, causing abnormalities in this descent that 
are responsible for all midline cervical fistulas. The views expounded 
by His have met with universal agreement. Koenig, himself, in a 


Fig. 1—Anterior view of the defect. Inset shows enlargement of the teat, 
rosette, cicatrix and fistulous opening. 


later edition of “Specielle Chirurgie” (1895) says that “midline tracheal 
fistulas of congenital origin are merely figments of the imagination” 
(phantasiegebilde). And thus the question has stood since 1891: Mid- 
line congenital fistulas of the neck are related in some way to the 
’ maldevelopment of the thyroglossal duct (barring, of course, the cases 
in which branchiogenetic retentions have burrowed over toward the 
midline), and are never due to maldevelopment of the trachea. 

A case encountered recently in private practice seems to establish 
quite clearly the fact that midline congenital fistulas of the neck may 
be due to tracheal anomalies, and that we cannot unreservedly group 
all these fistulas under the head of, thyroglossal duct anomalies. 
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REPORT OF CASE 


History—A man, aged 26% years, with a totally negative family and past 
history, reported that since the day of his birth he had had a defect in the 
middle of his neck. There had never been any associated pain or discomfort, 
and professional advice had never been sought regarding a cure. There had 
always been a small amount (a drop a day) of purulent discharge from the 
lower part of the defect, and a minimal amount of glairy secretion from the 
upper part (“not enough to bother about wiping off”). There had never been 
any retention with consequent signs of inflammation. The patient sought relief 
merely because the defect had become unsightly to him. 

Physical Examination—This was negative except as regards the defect itself 
There were no other visible congenital defects. 


| 
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Fig. 2.—Lateral view of the defect. Inset shows the details from this view. 


From 1 inch below the chin, in the midline of the neck, running down to 
1 inch above the jugulum, there was a prominent fold of skin, which felt like 
a subcutaneous cicatrix and which became tense when the chin was elevated. 
About 1% inches above the jugulum in the midline, there was a firm fleshy 
teatlike process, three-fourths inch long and one-fourth inch in diameter. 
This process hung, tip downward, and was attached to the skin of the midline 
by a fold of skin, running from base to apex of the teatlike process. This 
fold which was creased on itself at rest, could be spread out fanwise by picking 
up the teat and pulling it away from the neck. 

Directly beneath the low point of the fold of skin, there was a small cir- 
cular rosette-shaped bud of granulation-like tissue, about one-fourth inch in 
diameter, presenting radiating sulci and rugae, and a surface that had a glazed 
appearance, as if painted with mucus. This glairy surface could be wiped dry 
and dull, but shortly afterward it became moist and glazed agiin. With 
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the finest silkworm gut probe, it was not possible to discover a fistulous open- 
ing in this rosette. : 

From this rosette, running downward toward the jugulum was an elliptical ia 
cicatrix, 1 inch long and one-half inch wide. The surface of this cicatrix was 
thoroughly epithelialized, dry and glazed. This cicatrix at its lower pole, ended 
in a fistulous opening one-fourth inch in diameter, which in turn led into 4 
a sinus that ran down to a point slightly below the upper margin of the i 
sternum. This sinus was immediately under the skin, throughout its course, a 
and could be partly everted through its mouth, showing a moist, rugose and 
bright red mucous membrane lining (Figs. 1 and 2). — ‘ 


Operation and Result—The opening of the fistula was circumscribed and the 
tract was dissected out with a minimal amount of the surrounding tissue in 
which. it lay. During this dissection, it was noted that in the wall of the 


Fig. 3—Photomicrograph of the teat. 


tract, at about its center, there was a small pea sized cartilaginous-like mass. 
After the tract had been dissected out, two elliptical incisions were made, cir- 
cumscribing the entire defect, running from just above the teat, along the 
lateral margins of the cicatrix already described and ending in the incision 
utilized for dissecting out the lower tract. Through these incisions, the defect 
was removed en masse and all removed tissue was dropped into 10 per cent. 
liquor formaldehydi. At no point could there be made out anything resembling 
a patent thyroglossal duct, or any other type of fistulous deep running tract. 

The wound was closed around a small rubber tissue drain, and was per- 
fectly healed in two weeks. It has remained healed now for more than 
ten months. 


— 


Histologic Examination.—The tissue removed was examined by Dr. M. T. ; 
Burrows, whose report is given herewith: 

The specimen examined lay in the midline of the neck and consisted essen- 
tially of three parts. The upper end was located at a point just below the 
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level of the lower edge of the thyroid cartilage and the lower end was well 
down beneath the skin over the upper end of the sternum. The upper part 
consists of a teatlike protuberance which is covered with skin and looks 
like the lobule of the ear. This projects out and hangs over a small sessile 
tumor mass which has a glairy and fissured surface. The surface of this 
tumor mass is covered with a glairy secretion. The third part is a tube closed 
below and opening above, just below the middle part into a floor of what 
appears to be very thin skin. This tube admits a 3 mm. probe and extends 
down into the subcutaneous tissue over the sternum for about 3 cm. There 


Fig. 4—Low power magnification of section through rosette, showing car- 
tilage, muscle layer, submucosa and papillary mucosa. 


is a small mass of cartilage attached to the wall of this tube in its lower half. 
There is no definite connection between these structures and the deeper tissue 
of the neck. The specimen is fixed in liquor formaldehydi and sections are 
taken from three parts. 

Section 1 is of the upper teatlike process. It is composed of a central 
mass of connective tissue. This is divided into two parts. An outer part which 
is covered by the epithelium of the skin. This part looks like true skin. It 
contains hair follicles and sebaceous glands, and transmits the sweat ducts from 
the glands below to the surface. The sweat glands appear normal. The 
internal layer consists of connective tissue in the center of which are a few 
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striated muscle fibers, a part apparently of the superficial muscle layer of 
the neck (Fig. 3). 

Section 2 is from the sessile tumor which lies just below the teatlike process 
(Section 1). The outer edge of this mass is irregular. It has many papillo- 
matous projections. Its surface is covered by low cuboidal and high coiumnar 
and ciliated epithelium (Figs. 4, 5 and 6). In the tissue between the papillae 
there is a mass of hyaline cartilage. The connective tissue between this car- 
tilage and the surface is poorly divided into mucosa and submucosa. It is 
areolar in character. There are a few smooth muscle cells about the cartilage, 
and it contains well formed mucous glands and ducts. The ducts are lined 
with high columnar epithelium without, and low cuboidal cells within. The 
glands are like those of the normal trachea and bronchus. In a few glands, 
on the.surface, the epithelium is pseudostratified, like that of the trachea. The 
whole picture is like that of sections of the trachea or bronchus. 


Fig. 5.—High power magnification of portion of section shown in Figure 4, 
demonstrating the structure in greater detail, particularly the mucous glands. 


Section 3 is a section through the lower part of the wall of the tube. It 
is covered with squamous epithelium like that of the larynx. It differs from 
this only that in a few places it has a more definite horny layer. The other 
layers peculiar to the skin are not present however. Ducts extend down from 
this into the deeper tissue. They are lined with a stratified epithelium of 
which the inner row of cells are high, columnar and ciliated. Their cytoplasm 
is clear. They are apparently filled with mucus. No glands are seen in this 
section. At one end of the section, there are a few sebacedus glands near 
what appear to be hair follicles. The connective tissue is areolar in type. The 
part lying just beneath the outer epithelial covering is densely infiltrated with 
lymphoid and polyblastic cells (Fig. 7). 

Section 4 is taken from the wall of the lower end of the tube. It is covered 
with squamous epithelium like that of the larynx. There are a few lymphoid 
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cells in the connective tissue beneath, and deep in, there is an irregular mass 
of hyaline cartilage surrounded by a well formed perichondrial layer and 
skirted on one side by a mass of mucous glands like those in the larynx or 
trachea. 

Section 5 is taken from just without the mouth of the tube. It is covered 
by squamous epithelium like that of the mouth. Deep in, there is a gland 
duct lined by pseudostratified and stratified epithelium of which the inner 


Fig. 6.— High power magnification of mucosa (Fig. 5) showing ciliated 
epithelium. 


layer is composed of clear high columnar cells. The connective tissue is 
dense and fibrous, and near the surface, it is infiltrated in many places by 
lymphoid and polyblastic cells. 


COMMENT 


In view of the arrangement, in almost typical fashion, of all the 
histologic elements that form the trachea, there seems to be no escape 
from the conclusion that the malformation was of tracheal origin. 
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Congenital fistulas of the neck are lined by all possible varieties of 
epithelium, and smooth muscle, and mucous glands are found in the _&§ 
walls of these fistulas. In no recorded instance, however, have I been : 
able to find any notation regarding the presence of cartilage, such as 
has been described in the case under discussion, and no one has described 
an arrangement of epithelium, connective tissue, muscle tissue, mucous 
glands and cartilage, laid down exactly as they are in these sections. | 

After a most patient search of the literature had failed to disclose ‘ 
an analogous instance, the opinion of Prof. Ludwig Pick was sought. 


bee 


MEDCITY 


Fig. 7—Low power magnification of wall of fistulous tract. 4 


He kindly went through the literature, also without finding an analogous 

instance, and reported that basing his opinion on the microscopic sections 

he would state unqualifiedly that the malformation was tracheal in a 
origin. 

The explanation of the formation of such a fistula as has been . 
described must of necessity be more or less hypothetical, but it is + 
herewith appended as a matter of record: An anomalous budding’ j 
process takes place at some point on the ventral or lateral aspect of 4 
the primitive trachea. As the primitive trachea develops into its defin- 
itive form, the anomalous sprout grows downward in a plane anterior i 
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to the sternum. Pick suggests that this is not a budding process, but 
rather should be interpreted as a double tracheal anlage, with the acces- 
sory trachea taking a course anterior to the sternum. At the point 
of budding or division, the anterior branch loses its connection with 
the foregut (from which the tracheal and lung anlage developed), 
becomes closed off, and gradually dilates to cystic proportions. The 
cyst stretches the overlying skin in the midline. Finally, rupture occurs, 
establishing a fistula, and resulting in skin retraction in the shape of the 
folds, or possibly teats, as in the present instance. 
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DIVERTICULA OF THE JEJUNUM 


WALLACE I. TERRY, M.D., ann FREDERICK R. MUGLER, M_D. 
SAN FRANCISCO 


This case is reported because of the rarity of diverticula of the 
jejunum. 


| 
| 
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REPCRT OF CASE 


A woman, aged 59 years, complained of symptoms typical of duodenal ulcer, 
which had been present for only a few months and were gradually increasing 
in intensity. She had been constipated for years. She was of medium stature, 
well nourished, but not obese. Her weight had remained constant for several 
years. She had had the ordinary diseases of childhood and had borne three 
children. Fifteen years before the present complaint, while living in one of , 
the Southern states, she had had amebic dysentery and had been treated in 
a hospital for six weeks with apparent cure. The clinical diagnosis of 
duodenal ulcer was confirmed by roentgenogram and later at Operation. These 
roentgenograms have since been carefully studied, but they show no evidence 
of jejunal diverticula. 

At the operation, Jan. 24, 1917, in picking up the jejunum, scuparaiany to 
performing a posterior gastrojejunostomy, five diverticula of the jejunum were 
discovered. Two of these were about 2 cm. long by 1.5 cm. wide, and the 
other three were smaller. All were ovoid in shape. They were from 8 to 
16 cm. apart, beginning about 15 cm. below the duodenojejunal flexure, and 
all were on the concave side of the jejunum, but not between the layers of 
mesentery. There seemed to be a definite relation between the blood vessels 
and the diverticula in that the larger diverticula had rather large blood ves- 
sels running over them and the smaller ones looked as if the blood vessels 
pierced their apexes. There was a fine weblike film of adhesions between the ‘ 
convex surface of the jejunum at its upper part and the gastrocolic omentum, 
but these adhesions were not connected with the diverticula. The two larger 
diverticula were inverted into the lumen of the intestine, using fine iodized cat- 
gut, and the smaller ones were left undisturbed. A posterior -gastrojejunostomy 
was then performed, employing a portion of the jejunum above the diverticula. 

Recovery from the operation was prompt, and the patient returned to her 
home in Oregon. She remained perfectly well until August, 1918, more than 
a year and a half after the operation, when she developed an acute intestinal 
obstruction, which necessitated an operation. Dr. Warren Hunt of Klamath 
Falls, Ore., has kindly written us that he found this condition: 

“The bowel obstruction was caused by an irregular enterolith filling the 
lumen of the upper portion of the jejunum. This was broken up without 
opening the bowel, and subsequently passed, resembling yellow shale. The mass 
formed in one of the diverticula discovered in the first operation.” The patient 
has since remained well. 
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REPORTS OF THE CONDITION IN THE LITERATURE 


A rather careful search of the literature has revealed but nineteen 
cases of jejunal diverticula. It is, however, possible that in some of 
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Diverticula of the jejunum, discovered at operation, in the authors’ case. 
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the cases reported as diverticula of the small intestine, the jejunum was 
involved, but when nothing definite has been stated they have not been 
included in our list. 

That diverticula may occur in any part of the intestinal tract is a 
well established fact. Their frequency is greatest in the colon; they are 
less frequent in the ileum and duodenum, and least frequent in the 
jejunum and rectum. The etiology is not well understood. Cachexia, 
constipation, senility, obesity, a primary state of adiposity and subse- 
quent wasting, pressure from within, traction from without, weak 
places at the mesenteric border, due to penetration by the large vessels, 
muscular deficiency of the intestinal wall and many others have been 
mentioned as etiologic factors contributing to the formation of these 
diverticula. 

CLASSIFICATION OF DIVERTICULA 

Diverticula are classified as congenital and acquired, true and false. 

In true diverticula, all of the intestinal coats are present, whereas the 


false type are hernial protrusions of the mucosa through the muscularis, 


carrying the serosa as a covering. The congenital diverticula are usu- 
ally true and the acquired are usually false diverticula, but exceptions 
to this rule have been found. It seems probable that a congenital true 
diverticulum, if subjected to long continued distention, would increase 
in size, the muscularis would atrophy and rupture, and thus it would 
be converted into a false diverticulum. Meckel’s is the most common 
congenital diverticulum. It is usually on the convex surface of the 
fower ileum, whereas the majority of other diverticula appear near the 
mesenteric border or between the layers of mesentery. The most prob- 
able explanation for the occurrence of acquired diverticula on the con- 
cave surface of the intestine is the weakening of the walls by the 
penetration of the blood vessels at the mesenteric border. 

That the jejunum is less subject to diverticula than the ileum is 
probably due to three factors: the fluid content of the jejunum, its 
thicker wall and its larger lumen. 


CASES OF JEJUNAL DIVERTICULA REPORTED IN THE LITERATURE 

The appended cases of jejunal diverticula are those that we have 
been able to find in the literature: 

Sir Astley Cooper,’ in 1844, reported a case of multiple diverticula 
of the jejunum, situated between the layers of mesentery and varying 
in size from a pea to a walnut. They were found postmortem in a 
man, aged about 50, who died of general dropsy. 


1. Cooper, Astley: The Anatomy and Surgical Treatment of Abdominal 
Hernia, Philadelphia, 1844, p. 364. 
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Cornillon,? in 1869, reported a case of a single diverticulum, the 
size of a hen’s egg, found near the middle of the jejunum. It was 
discovered, at necropsy, in a woman, aged 30, who died following 
placenta praevia. No further details are given. 

Osler,’ in 1881, reported the case of a man, aged 65, who died of 
an acute enteric attack with melena. He had suffered for years with 
rumbling noises in the abdomen, particularly after eating. Necropsy 
disclosed fifty-three diverticula in the jejunum on the mesenteric border. 
“They ranged in size from a cherry to a large apple.” They were not 
connected with the enteric trouble which caused death. 

Moore,* in 1883, described a specimen, obtained at necropsy, of 
jejunum in which there were three diverticula and also a congenital 
stricture at the commencement of the jejunum. The diverticula were 
1 inch in diameter and were situated on the mesenteric side. The walls 
consisted of all the intestinal coats and were not mere hernial pro- 
trusions. There had been no symptoms produced by these diverticula. 
The specimen was obtained from a man, aged 40, who died of bronchitis. 

Buzzi,® in 1885, reported a single diverticulum 1 meter from the 
upper end of the jejunum on the mesenteric side. It measured 23 
by 32 mm. and had all the intestinal coats. It was found, at necropsy, 
in a man, aged 77, who died following perforative peritonitis from 
pyloric carcinoma. Buzzi considered this a misplaced Meckel’s 
diverticulum. 

Buchwald and Janicke,® in 1887, reported a case found at operation 
in a boy, aged 6, with obstruction of the bowels due to a cystic tumor 
of the jejunum. After resection of the bowel, it was found that the 
lining of the cyst was continuous with the mucous membrane of the 
jejunum by a narrow slit which was sealed. The opening was on the 
mesenteric side. 

Virchow,’ in 1890, reported a necropsy specimen of multiple diver- 
ticula of the jejunum and also some in the ileum. The jejunal diver- 
ticula were the size of an egg and all were on the mesenteric side 


2. Cornillon: Diverticulum de l’intestin gréle, Bull. Soc. anat. de Par. 44: 
525, 1869. 

3. Osler, William: Notes on Intestinal Diverticula, Ann. Anat. and Surg. 
4:202-207, 1881. 

4. Moore, N.: Diverticula of the.Small Intestine, Brit. M. J. 2:920, 1883. 
Tr. Brit. Path. Soc. 25:202, 1884. 

5. Buzzi: Ueber einen Fall von angebornem Divertikel des Jejunums, Arch. 
f. path. Anat. 100:357, 1885. 

6. Buchwald, A., and Janicke, O.: Ueber Darmcysten (Enterokystome) als . 
Ursache eines completen Darmverschlusses, Deutsch. med. Wcehnschr. 23: 
868, 1887. 

7. Virchow, Rudolf: Verhandl. d. Berl. med. Gesellsch., 1890, p. 116. 
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with rather large opening into the bowel. All were hernias through | 
the muscularis. The body was that of a lean, old man. 

Edel,* in 1894, reported a necropsy specimen of seven diverticula 
of the jejunum varying in size from a walnut to an apple. All were 
located on the mesenteric side and followed the course of the blood 
vessels. Other diverticula were present in the colon. The woman was a 
73 years of age. f 

Seippel,® in 1895, reported a case of multiple jejunal sacculations. i 

Hansemann,*® in 1896, reported a necropsy specimen from a boy, 
aged 14. There was a single diverticulum in the jejunum on the 
convex surface of the bowel and to its apex was attached an accessory 
pancreas. He also reported the case of a man, aged 85, who died of og 
pneumonia. There were 400 small diverticula in the small intestine, 
most of them in the jejunum. All were located near the mesenteric 
attachment and at those places where blood vessels penetrated the 
muscularis. 

Grassberger,’’ in 1897, reported a necropsy specimen from a man, 
aged 73. There was a diverticulum in the stomach, two in the duo- 
denum, many in the colon, and many pea sized and thirteen walnut 
sized diverticula in the upper jejunum. All were on the mesenteric 
side of the bowel and were without muscularis. The cause of death 


was a perforating ulcer of the duodenum. - 
Nicholls,’* in 1899, reported a necropsy specimen from a woman, 
aged 64. There were fifty diverticula in the jejunum varying in size 


from a dried pea to a walnut. All were at the mesenteric attachment 
and were hernias through the muscularis. The woman had had double 
inguinal hernia for thirty years and chronic bronchitis for twenty-five 
years. She was of spare build. 

Fischer ** reported, in 1900, a museum specimen of a piece of 
jejunum containing a diverticulum, the size of a bean and within the 
layers of the mesentery. It communicated by a small opening with 
the bowel. The muscularis was-absent. i 


Ot 
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8. Edel, M.: Ueber erworbene Darmdivertikel, Arch. f. path. Anat. 138: 
347, 1894. 
9. Seippel: Ueber erworbene Darmdivertikel, Diss., Zurich, 1895. i) 
10. Hansemann, D.: Ueber die Entstehung falscher Darmdivertikel, Arch. 
f. path. Anat. 164:400, 1896. 
11. Grassberger, R.: Ein Fall von multipler Divertikelbildung des Darm- 
tractes, complicirt mit peptischem Geschwiir am Pylorus, Wien. klin. Wchnschr. if 
10:149-151, 1897. 
12. Nicholls, A. G.: Path. Spec. Multiple Diverticula of the Small Intestine, a 
Philadelphia M. J. 3:700-701, 1899. 
13. Fischer, M. H.: False Diverticula of the Intestine, J. Exper. M. 5:333, 
1900. 
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Taylor and Lakin," in 1910, reported a necropsy specimen from a 
woman, aged 68, who died of pneumonia. There were large numbers 
of diverticula in the upper jejunum varing in size from a pea to 
an unshelled walnut. They projected between the layers of mesentery 
and all had well defined mouths into the bowel. There were also 
numerous pouches in the colon. 

Latarjet and Murard,’* in 1914, reported a necropsy specimen from 
a woman, aged 50. There was a single diverticulum in the jejunum, 
23 cm. below the opening of the common duct. It was 2.5 by 5 cm. 
in size and communicated with the bowel by a large opening. It was 
on the mesenteric border and in the course of the blood vessels. 

Braithwaite ** reported, in 1918, a necropsy specimen from a man, 
aged 45. There were two diverticula in the second part of the duo- 
denum, two or three in the first part of the jejunum and about sixty 
in the next yard of jejunum. All were situated along the mesenteric 
attachment. The largest had a capacity of 25 c.c. 

Case ** reported, in 1920, multiple jejunal diverticula in a man, 
aged 61, who complained of “indigestion.” Roentgen-ray examination 
showed a diverticulum located apparently a few centimeters below the 
duodenojejunal junction. At operation, about a dozen diverticula were 
found in the upper jejunum—one was 5 cm. in diameter. They were 
between the folds of mesentery. The patient recovered after a resec- 
tion of the involved area. Case *’ also reports the case of a man, aged 
73, in whom twenty-five or thirty sacculations in the jejunum and upper 
ileum were diagnosed by roentgen-ray examination. The diagnosis 
was later confirmed by operation. There were also multiple diver- 
ticula in the pelvic colon. 

Terry and Mugler in the case here reported of a woman, aged 59, 
found five diverticula of the upper jejunum at an operation for duo- 
denal ulcer. All were located on the mesenteric side ; two of them were 
treated by inversion. A later operation was performed for obstruction 
due to enterolith forming in a diverticulum. 


COMMENT 


Analysis of these twenty cases demonstrates these facts: There 
were twelve males and six females (sex was not given in two cases). 
The ages varied from 6 to 85 years—only three patients were less than 


14. Taylor and Lakin: Perforative Peritonitis Originating in Pouches of 
the Large Intestine, Lancet 1:495, 1910. 

15. Latarjet, A., and Murard, J.: Les diverticules de l’intestin gréle, Lyon 
chir. 40:425, 1914. 

16. Braithwaite, V.: A Case of Diverticulitis of the Small Intestine, Guy’s 
Hosp. Gaz. 32:77, 1918. 

17. Case, J. T.: Diverticula of Small Intestine, Other Than Meckel’s Diver- 
ticulum, J. A. M. A. 75:1463 (Nov. 27) 1920. 
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40 and fifteen were more than 40 (age not stated in two cases). The 
diverticula were single in six cases, multiple in fourteen. In one case, 


a single diverticulum was present on the side of the jejunum opposite _ 


the mesentery, and this was thought to be due to traction from an 
accessory pancreas. In sixteen cases, the diverticula were on the mesen- 
teric side (location was not stated in three cases). 

It is interesting to note that only three patients presented symptoms 
due to the diverticula. The two cases reported by Case are of great 
interest, inasmuch as a correct preoperative diagnosis was made in both. 
In fifteen cases the diagnosis was made at necropsy. 

240 Stockton Street. 
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FRACTURE REDUCTION AND FIXATION WITH A 
SPECIALLY DESIGNED BAND 


ASA W. COLLINS, M.D. 
SAN FRANCISCO 


The treatment and repair of fractures form one of the most impor- 
tant and fascinating fields of surgery. It is probable that the earliest 
surgery had to do with fractures, for the weapons employed (clubs, 
slings, etc.) frequently caused them. The early Egyptians treated 
fractures successfully, and some of the splints employed by them would 
do credit to a surgeon of the present day. Apparently, the open opera- 
tion was even employed by the ancients. The Incas of Peru developed 
a technic which gave some remarkable results. 

Asepsis made possible an extensive employment of the open opera- 
tion, and its use was stimulated by the introduction of the roentgen ray, 
which enabled the patient to see the position of the fragments, thus 
causing him to be dissatisfied with an imperfect anatomic result, 
although the function might be good. The desire of the patient for a 


perfect anatomic result has caused an extensive use of the open method 
of reduction. 


I do not agree with those who, discarding the older and more con- 
servative methods, believe that all fractures should be operated on, but. 
I do believe that in certain types of fractures the open method will give 
better results in a shorter time than the simple, or closed method. 

In certain fractures of long bones, associated with great comminu- 
tion, a wide separation of the fragments by muscular pull, or the inter- 
position of soft parts (muscle, nerve or periosteum), the open operation 
finds its fullest justification, for it may be impossible to secure close 
apposition of fragments, without which anatomic repair does not occur, 
unless an operation is resorted to. 

Many technics and procedures have been introduced as the open 
operation has become more extensively employed. Nails, screws, silver 
wire, bands, plates and bone grafts were used—and each had its ardent 
advocate and supporter. Bad results, due to errors in technic, were 
certain to follow the extensive use of the open method. Failures were 
not infrequent, and more or less well deserved criticisms have been 
directed against the indiscriminate use of this method of treating frac- 
tures. 

The report of the British committee which was appointed to deter- 
mine the results of the two methods of treatment would seem to 
demonstrate that in children at least the two methods give approxi- 
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mately the same results, for the functional results were good in 90.5 
per cent. of 1,017 fractures treated by the closed method, and were good 
in 93.5 per cent. of the sixty-four fractures reduced by operation. 

Although the functional result may be good in a case in which the 
anatomic result is relatively poor, a good anatomic result is the best 
guarantee of a good functional result. 

The mortality of the operative method of reduction is so small that 
this cannot be raised as an objection to the method. A greater percent- 
age of good results is obtained at all ages by operative reduction. If 
there are no objections to the method itself, the question naturally 
arises by what method (plate, wire, band or bone graft) are the best 


results obtained. Before discussing this question it will be of advantage 
to consider the physiology of bone. 


Fig. 1.—As a first step, the small end of the band is bent and passed around 
the bone, beginning underneath. 


REPAIR OF FRACTURED BONE 


Physiologically, bone should be regarded as a definite organ adapted 
to the bodily needs and serving its function by conformity to definite 
functional laws. Consequently, when an injury is sustained, fungtion is 
impaired to a greater or less degree, and the bone, like any other organ, 
seeks to regain the normal by the processes of repair. 

Just what factors are involved in bone repair after fracture are still 
not definitely established ; but the fact that the periosteum is intimately 
connected with the process is so thoroughly established that added injury 
to this structure has been regarded as one of the chief objections to 
mechanical devices for fixation. 


The periosteum lies close to the bone, and in the vast majority of 


, cases sustains some injury when the underlying bone is injured. The 
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blood vessels of the bone proper, the periosteum and the medullary 
cavity are all most intimately related. True vessels, not capillaries 
(Stohr), enter the bone and pass from the periosteum through the 
haversian and Volkmann canals to the inner surface of the bone where 
they communicate with the blood vessels of the marrow. The marrow 
is supplied by relatively large nutrient arteries, which not only nourish 
the firm cortical substance, but also ramify in the marrow and form 
a large, vascular network. 

It is obvious, therefore, that any device which would impair the 
function of the periosteum would seriously inhibit the nutrition of the 


Fig. 2.—The small end of the band is passed through the window in the 
band and into the instrument. Before applying the instrument be sure that 
the scrtw shown between the thumb and forefinger is unscrewed so that the 
end of the band will slide in where it can be fastened by tightening the screw, 
also be sure that this part is down close to the hinge. 


bone. It is not so much a question of whether the periosteum is osteo- 
genetic or not, but whether a band which would constrict the periosteum 
would really interfere with bone repair and callus formation. 

The brilliant work of Ollier, Albee, MacEwen,! Brooks and Phemis- 
ter has contributed to our knowledge of this subject; the final work, 


My: 1. MacEwen, William: Growth of Bone, Glasgow, Maclehose, 1912. 
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however, was done by MacEwen, who has definitely established that 
the periosteum is not essential to bony repair and that, moreover, of 
itself it has no true réle in osteogenesis. 

MacEwen’s work has shown that the osteoblast has its own intrinsic 
power of proliferation and that, furthermore, diaphyseal growth and 
repair can take place without the presence of the periosteum. To the 
latter, he ascribes the function of a limiting membrane with some 
nutrient rdle, analogous entirely to the capsule of the liver, spleen, etc. 

He has further shown that bone, when injured, throws out osteo- 
blasts from the medullary cavity ; and that these may, without ever going 


Fig. 3.—Tightening the band forces the fragment into position. Extension 
and manipulation of the limb may be accomplished at this time if necessary. 


through the cartilage stage, repair and make good the damage. Agree- 
ing fully with these views, I conducted my own series of experi- 
ments with the view of ascertaining whether a band which would encircle 
the bone would interfere with bone repair, and of determining whether 
or not it-was of any import if the band was applied above or beneath 
the periosteum. 
Believing that the Lane plate was fundamentally wrong, I devised a 
band which would not encircle the bone at any one point in the circum- 
ference, and which at the same time would give a perfect apposition of 
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fragments without any foreign body being introduced into the bone 
substance proper. 

A priori, it is clear that a band would give better mechanical sup- 
port than a plate alone, which is laid on one side of the bone. A plate 
covers a large surface of the periosteum, is bulky and depends for its 
strength on the screws driven into the cortex. 

These screws at once act as a violent irritant and instead of hasten- 
ing repair, simply prolong that process by adding an extra task, namely, 
the extrusion or removal of the irritating foreign body. The screws 
become loosened and as a result the plate’s grasp is weakened, and 
it then merely causes a locus minoris resistantiae, infection ultimately 
developing. That this is a most serious disadvantage is borne out 
by the figures of Thomas, who collected 450 cases in which the Lane 
plate had been applied. In 48 per cent. of these, the plate had to 


Fig. 4—When drawn as tight as possible, the band is locked by pushing on 
the instrument, which bends the band on itself. 


be removed owing to suppuration or other causes. Another dis- 
advantage is that if the bone is angulated or roughened, the plate does 
not lie evenly, and the callus envelops or includes it with difficulty. The 
same objection applies in part to bands, where the bone is encircled 
in one circumference. 

If the periosteum has a nutrient function, it is apparent that close 
constriction at any one point should, if possible, be completely avoided. 
The Parham ? band is subject to this objection, as are the bands devised 


2. Parham, F. W., and Martin, E. D.: New Device for Treatment of Frac- 
tures, New Orleans M. & S. J. 66:451 (Dec.) 1913, Parham, F. W.: Circular 
Constriction in the Treatment of Fractures of the Long Bones, Surg., Gynec. 
& Obst. 28:541 (Nov.) 1916. Parham, F. W., and Martin, E. D.: Device for 
Treatment of Fractures, Modern Hospital 6:75 (Jan.) 1916. 

Lund, F. B.: Parham and Martin Band in Oblique Fractures, Surg., Gynec. 
& Obst. 23:545 (Nov.) 1916. 
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by Milne * of London, Lambotte* of Brussels, and to a lesser degree 
those devised by Rexwald Brown ® of Santa Barbara. 

In wiring, the bone is encircled in one circumference. Wire injures 
by constricting, and mechanically it immobilizes the least of all, and any 
movement of the fragments causes the wire to cut into the solid cortex, 
producing a sawing effect. 

Animal ligatures are less objectionable for fixing fractures than 
the devices just mentioned but they are applied with difficulty, they 
frequently carry infection and are open to the same mechanical objec- 
tions as the wire and continuous circular band devices. Also their 
tensile strength is insufficient. 

Theoretically, an autogenous bone transplant or a sliding graft 
should be ideal; but in a great many cases, excessive comminution of 


Fig. 5.—The screw that tightens the band should be unscrewed. A little 
lateral motion back and forth will force the instrument away from the band, 
so that the band may be cut with a pair of heavy scissors. 


the parts and the location of the fracture will prevent the use of this 
method without extensive dissection and often damage to the soft parts. 

It is axiomatic that the simplest procedure involving the least 
destruction of tissue and approximating closely the normal anatomic 
architecture should be the method of choice, and it is this point which 
in many cases contraindicates extensive dissection and bone grafting. 


3. Milne, Robert: Device for Fixation of Fractures of Long Bones, Murphy 
Clinies 2:229 (April) 1913. 


4. Lambotte, quoted by Putti, V.: Un nuovo metodo di osteosintesi, Clin. 
Chir., Milan 22:1021 (June 30) 1914. 

5. Brown, Rexwald: Fracture Clamp for Open Treatment of Fractures, 
Surg., Gynec. & Obst. 13:453 (Oct.) 1911. 
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With these views in mind, therefore, I devised a band which not only 
avoids the difficulties herein mentioned, but which also has certain 
distinct advantages which, I believe, will recommend its use and pro- 
mote its application. 


DESCRIPTION OF BAND AND APPLICATOR 


The band and instrument for its application have been described in 
previous articles. It is made of silver, nickel and copper, and is 
heavily plated with silver. The design is best shown in the illustrations, 
and, as can be seen, is quite thin, being of 26 standard gage with the 
two cross-bars of twice the thickness. The application is very simple, 
as is demonstrated by the description that accompanies each illustration. 


Fig. 6—The end should be bent over with any suitable instrument. 


EXPERIMENTAL STUDIES 


Extensive experiments were carried out to obtain a metal or alloy 
which would be well tolerated by the tissues and yet possess the proper 
physical properties, namely, tensile strength and ductility. 

The maximum amount of strength with the least amount of material 
is what has been obtained. 

This band, then, theoretically possessed the desired requisites for a 
satisfactory method of reducing and holding a fractured bone. Experi- 


6. Collins, Asa W.: Fenestrated Band in Fractures of Bone, Surg., Gynec. 
& Obst. 29:513 (Nov.) 1919; New Fracture Band, J. A. M. A. 74:950 (April 3) 
1920, 
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ments were conducted to test the soundness of my views regarding the 
device as well as to determine: (1) the metal best suited to the purpose ; 
(2) the effect on callus formation; (3) the effect on bone with perios- 
teum; (4) the effect on bone without periosteum; (5) the effect on 
adult bones ; (6) the effect on adolescent bones, and (7) the mechanical 
efficiency of the bands as an immobilizing device. 

Experiments were made on seventy-five rabbits weighing between 
1144 and 214 pounds and about one-third grown. The left femur was 
used in nearly every case. The rabbits were all carefully shaved and 
prepared antiseptically, and there was no infection in any case. All 
rabbits were etherized and a longitudinal incision was made on the 
outer side of the thigh. The wounds were closed with two plain catgut 
sutures. No external splints were applied, the wound being dressed 
with compound tincture of benzoin and cotton. When bands were used 
in these experiments, they were of the fenestrated type, unless other- 


Fig. 7—The application of the band completed. 


wise specified, and were made of metal described in this article, also the 
bands used were much larger in proportion than those used in human 
beings. Roentgenograms were taken of all the rabbits soon after the 
operation, and again several months later when the rabbits had reached 


their full size. These roentgenograms were large enough to include 
both femurs. 


EXPERIMENT 1.—Five rabbits were etherized. About a 1 inch strip of the 
periosteum, 1 inch wide, was completely removed from the center of the shaft 
of the femur, the bone being traumatized with a sharp instrument, after which 
a band was applied. 


Result—Six months later roentgenograms demonstrated the band completely 
covered with callus. The bone with the band appeared longer and larger in 
every diameter. These rabbits were killed and the bones were removed. The 
bands were not seen, being covered with bone, and there appeared to be 
periosteum over the callus. 

EXxperIMENT 2.—Six rabbits were operated on. The left femur was frac- 
tured longitudinally, splitting the shaft from one epiphysis to the other. This 
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was easily accomplished by using a chisel and hammer, and the bands were 
applied in the center of the diaphysis over the periosteum. 

Result——Five months later roentgenograms demonstrated the bands covered 
with a large callus; and the bones when removed were found to be larger than 
the control bone on the right side. The bands were completely enveloped in 
the callus. 

EXPERIMENT 3.—Three rabbits were operated on. Two bands made of pure 
copper were applied to incomplete fractures of the diaphysis, 


Fig. 8.—A typical case of fracture of the femur in which the Collins band 
is indicated. 


Result—Four months later when roentgenographed, the bands were found 
to be covered with callus, but the callus showed a greenish tinge. The bones in 
these rabbits were found to be larger in every diameter than the control bone. 

ExperIMENT 4.—Eight rabbits were etherized. The femur was fractured 
longitudinally at the lower end of the diaphysis close to the epiphyseal line, 
and bands were applied very tightly. 

Result—When the rabbits were killed, five months later, the bone was 
found to be longer and wider in every diameter than the control bone and the 
bands were almost completely covered with a callus. 
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EXpPerRIMENT 5.—In four rabbits the diaphysis was fractured obliquely, on 
two a 22 carat gold band was applied, and on two a silver band was applied. 

Result. — Eight months later, when the rabbits were killed (one rabbit 
died of snuffles three months after the band was applied), there was complete 
union, the band was covered with callus and the bone was larger and longer 
than the control bone. 


EXPERIMENT 6.—Twelve young albino rabbits that weighed from 1 to one- 


quarter pound were operated on. Bands were applied to incomplete fractures 
of the diaphysis. 


Fig. 9—Fracture of the femur in a boy, aged 12 years, who was shot with 
a 32 caliber automatic pistol: a, appearance of femur sixteen days after injury; 
b, appearance of the femur three months after the application of the band. 
The child now has perfect function of the leg. It is for use in fractures of 
this kind that the Collins band is best suited. 


Result—Four months later the rabbits were killed. They weighed from 


5 to 6 pounds. The bones had grown to twice the length that they were when the 
rabbits were operated on, and were found to be 3 per cent. longer than the 


contro? bones on the opposite side. The band was completely covered with 
callus. The bones were also wider in every diameter. 
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Fig. 10.—Right and left femurs of rabbits operated on four months before 
being killed, showing the comparison between the bone with the Collins band 
and the control bone of the opposite side. The left femur was fractured 
when these rabbits were half grown and weighed about 2 pounds. 
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ExperIMENT 7.—Two rabbits were used. Two Parham bands were placed 
on the right femur of each of these rabbits about the middle of the diaphysis, 
and about one-half inch apart on a complete fracture. 

Result—One month later, there was preternatural mobility of the left femur. 
These rabbits were killed, and it was found that there was necrosis of bone 
between the bands. 


EXPERIMENT 8.—Fenestrated bands were applied to the shaft of the left 
femur in four rabbits. 


Results—Four months later, it was found that both bands in each case 
were completely covered with the callus and that there was no necrosis. 


EXPERIMENT 9.—Fenestrated bands were applied to the shaft of the left 
femur in four rabbits. 


Result—Four months later it was found that both bands in each case were 
completely covered with callus and that there was no necrosis. The bone 
was about 3 per cent. longer than the control bone. 


EXPERIMENT 10.—Four rabbits with incomplete fracture of both right and 
left femurs were used. 


Result—These rabbits were killed several months later, and it was found 
that both bones were the same size and the bands were covered with callus. 


COMMENT 


This series of experiments, while not entirely conclusive or final, 
warranted using the band on the human subject with these results: 

Case reports gathered to date include more than 100 fractures in 
which the band has been used, and the humerus and femur have been 
operated on in all but seven cases. The band has been removed in eight 
cases. In four of these the band was removed because the operator 
objected to allowing any foreign material to remain in the tissues. 
Some difficulty was experienced in their removal, as the band was found 
firmly embedded in a callus. The other four cases were compound 
fractures. The oldest patient operated on was a man, aged 74, with 
an oblique fracture of the lower end of the humerus. The youngest was 
a boy, aged 16 months, with a very long oblique fracture of the femur, 
the fragments being widely separated. ° 

Infection occurred in five cases, but it is a satisfaction to state that 
in all five cases, the fractures were compound. However, in all of these 
cases there was a final good result with good apposition. The par- 
ticular thing that characterizes all the cases is the large callus forma- 
tion surrounding the band. It seems to stimulate callus formation as 
no other internal splint does. 


CONCLUSIONS 


From these cases, therefore, I draw these conclusions, favorable to 
the use of the fenestrated band: 

1. It is more quickly applied than screw plates, bone grafts, kan- 
garoo tendons, medullary dowels, etc. 
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2. It furnishes sufficient force under easy control to bring the parts 
into apposition and is of sufficiently strong mechanical construction to 
immobilize them. 

3. It provides a simple means for fastening without disarranging the 
tension or position of the band or the fragments. 

4. Through its use, a circle of unyielding pressure at any one point 
is avoided ; and the band adapts itself to an uneven flaring surface. 

5. The band is compatible with a good callus formation. 

6. It has no deleterious effect on growing bone, but on the contrary, 
it stimulates growing bone. (Further experiments to establish just why 
this should occur are now in progress. ) 

7. And lastly, it affords greater satisfaction to the operator even in 
those cases in which normal function might be assured with a lesser 
degree of coaptation, especially in cases related to accident insurance, 
the Workman’s Compensation Act, damage suits, etc. 

Therefore, in view of these facts, the band is presented to the pro- 
fession as a device which not only has none of the disadvantages of the 
older methods, but has distinct advantag<s of its ow... 


126 Post Street. 


. 
a 
be 
. 
MiG 
“ 
4 
4 


PROGRESS IN ORTHOPEDIC SURGERY 


FOURTEENTH REPORT OF PROGRESS IN ORTHO- 
PEDIC SURGERY * 


ROBERT B. OSGOOD, M.D.; ROBERT SOUTTER, M.D.; 
MURRAY S. DANFORTH, M.D.; HARRY C. LOW, M_D.; 
. HERMANN BUCHOLZ, M.D.; LLOYD T. BROWN, M._D., 
AND PHILIP D. WILSON, M.D. 


BOSTON 


TUBERCULOSIS 


Treatment of Paraplegia in Pott’s Disease by Puncture of Spinal 
Abscess —Calvé' believes that paraplegias are less likely to recover 
under nonoperative treatment in adults than in children. He reminds 
us that they occur almost exclusively in those cases in which the lesion 
is located in the dorsal vertebrae, and he thinks the common cause is a 
pressure on the spinal cord by an abscess situated between the cord and 
the posterior surface of the vertebral bodies. He considers that laminec- 
tomy is too serious an operation to be ordinarily advised, and yet he 
believes that relief of pressure from the abscess is the important factor 
in recovery. 


After careful dissections, he discovered that a properly curved sound 
could be introduced through the upper part of the intervertebral foramen 
just above the intercostal nerve, and placed in contact with the posterior 
surface of the vertebral body. He determines by neurologic examina- 
tion the level of the point of pressure, and under local anesthesia makes 
an incision to the left of the spinous process of the next vertebra above 
the one selected as the point of puncture of the abscess. Through this 


* This report is based on a review of about eighty articles selected from 
approximately 1,500 titles of papers having to do with orthopedic surgery appear- 
ing in medical literature between July, 1917, and July, 1919. References are given 
to only those articles which have been chosen for report and comment. During 
the period of the American participation in the recent war there was a necessary 
interruption in these reports owing to absence in service of several of the 
editors. On this account the Fourteenth Report covers a longer period of time 
and is therefore’ not so contemporaneous as the previous reports have been. 
It is planned to publish future reports more frequently. 

1. Calvé: Paris, J. B. Balliére et Fils, 1918. 


— 


ss 


tm 
| 
i; 
ef 
if 
if 
if 
| 
ef 
‘a 
‘ft 
‘4 
if 
| 


368 ARCHIVES OF SURGERY 


incision is inserted a sound cannula, 10 cm. long and curved at the end 
at an angle of 115 degrees. The end of the sound cannula is pushed 
down until it touches the lamina of the selected vertebra and then moved 
upward till it comes in contact with the transverse process. By manipu- 
lation, as with a urethral sound, the instrument can be gently forced 
through the dense tissue of the foramen. A trocar is then substituted 
for the sound, and the abscess is punctured, and if the contents do not 
flow out they are withdrawn by attaching a syringe. The author states 
that he has performed the operation three times with no unfavorable 
results. 

[Ep. Nore.—Our report of Calvé’s article, based on an abstract by 
Dr. W. A. Clark of Chicago, is too brief to warrant any important 
favorable or unfavorable criticism. The author’s well earned reputation 
for sound and careful work makes the article at once significant. We 
are not at all certain that it has been proved that the pressure of 
abscesses on the cord is by any means always the cause of the paralysis 
in Pott’s disease. The danger also of the puncture of an abscess within 
the vertebral canal without the possibility of observation cannot be 
inconsiderable. In the majority of cases which the Editors have 
observed, the shadow of the abscesses in Pott’s disease, as seen in the 
roentgenogram, extend well beyond the spinal canal, and would seem, 
therefore, commonly to be approachable outside the vertebral canal. We 
are not clear as to whether Calvé presupposes a separate abscess within 
the canal and only approachable through the foramen or by laminec- 
tomy. Frazier’s exploratory laminectomies in cases of paraplegia dis- 
sociated from tuberculous disease of the spine have revealed tuberculous 
granulation tissue pressing on the dura. In a recent case in the ortho- 
pedic ward at the Massachusetts General Hospital, in which an explora- 
tory laminectomy was performed by Dr. Jason Mixter, the existing 
abscess was in front of the vertebral bodies. Although it was found to 
communicate with the canal, it was under no tension and did not seem 
to be causing any pressure on the cord. There was, however, a circum- 
scribed mass of firm tuberculous material posterior to the cord at the 
apex of the kyphos, adherent to, but outside, the dura, and causing suf- 
ficient pressure to stop pulsation. It must be obvious that Calvé’s pro- 
cedure would have in no means solved this particular problem. } 

Froelich ? again calls attention to the recurrence of symptoms under 
strenuous use in cases of hip joint disease occurring in childhood, but 
which had recovered with practically normal function. The cases he 
observed were soldiers who had been accepted as A men. He found 
some abnormality of the joint with partial destruction by periostoses or 


2. Froelich: Rev. de chir., April, 1917. 
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deforming arthritis, which he states had occurred in early life from 
epiphyseal osteitis, coxa valga or vara, osteomyelitis, or tuberculosis and 
had attained a perfect functional recovery. Under the strain of a cam- 
paign these joints became incapacitating. These observations indicate 
the necessity of careful and trained orthopedic examination of recruits. 

Maragliano * reports favorable results from his attempts to hasten 
repair processes in tuberculous disease of the hip by driving an osteo- 
periosteal graft removed from the tibia through the trochanter, neck and 
head, just to the acetabulum. 

[Ep. Note.—The Editors believe that more experimental work must 
be done before the method should be generally adopted. Controls are 
necessary, and careful comparative roentgen-ray studies of the patho- 
logic and repair processes of the bone before and after the introduction 
of the graft would seem to be a sine qua non in demonstrating the value 
of the method.]} 

Jeanneret* believes that he has demonstrated beyond cavil the 
prophylactic value of the sun’s rays for so-called pretuberculous chil- 
dren and those generally below par. He organized groups of from 
twenty to thirty children of this sort in Basel, and an assistant walked 
with them to the shore of a nearby lake. Here they spent the afternoon 
in games and gymnastic exercise, clothed only in bathing trunks. Rollier’s 
methods were carried out, and Jeanneret considers that the reflection 
from the water of the lake greatly enhanced the effects of the exposure. 
The results have been unexpectedly good. In two summer months, the 
average gain in weight was 825 gm., and in chest expansion 2.03 cm. 
Only four children of the 200 failed to improve. As the weather became 
colder, less clothing was removed. Jeanneret urges that gymnastic 
exercises in schools be given with the trunk bare and in the open air 
whenever weather conditions permit. 

Chenut * adds his testimony to the value of heliotherapy in cases 
which he formerly considered “surgical tuberculosis.” 

Berntsen,® in twenty-seven patients under treatment for tuberculosis 
by the carbon arc light, has made a careful study of the blood. The 
examinations conducted at regular intervals revealed no changes which 
were not within the range of normal physiologic fluctuations. 


SYPHILIS OF BONES AND JOINTS 
Caronia and Marinucci* have observed bone tuberculosis develop in 
persons suffering from inherited syphilis. They consider the associa- 


3. Maragliano: Riforma med., May 17, 1919. 

4. Jeanneret: Rev. méd. de la Suisse Rom, April, 1916. 
5. Chenut: J. de méd. de Bordeaux, May 25, 1918. 

6. Berntsen: Hospitalstid. April 24, 1918. 

7. Caronia and Marinucci: Pediatra, December, 1917. 
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tion very common and often unrecognized. In 72 per cent. of seventy 
children between the ages of 2 and 13 years with tuberculous caries of 
the spine or other tuberculous lesions of the bones or joints, they found 
inherited syphilis. They state that the combined treatment was very 
satisfactory. 

Deromps * quotes Ménard’s warning that many cases of supposed 
tuberculous lesions of the long bones are in reality manifestations of 
inherited syphilis and thus exceptionally amenable to treatment. The 
roentgen rays reveal the syphilitic nature of the trouble and demonstrate 
its subsidence under treatment. Milian has published an instructive 
case of the kind with pronounced retrogression of the periosteitis under 
neo-arsphenamin treatment, notwithstanding the old chronic nature of 
the bone trouble and its enormous extent. A similar case is described 
in this article, with roentgenograms showing the enlargement of the 
femur, its diameter throughout its entire length being approximately the 
same as in the condylar region. In the other leg, only the lower end of 
the femur showed enlargement. The patient was a young woman of 20, 
of an infantile aspect, who had had pains in the thigh for nearly six 
months. At the age of 5 years, there had been opacity in the cornea, 
which later had retrogressed. At 15, there had been pains in the thigh 
for nearly a year, but they then subsided for four years, after which 
they returned more violently than ever. The Wassermann reaction was 
positive, and under neo-arsphenamin great improvement followed. The 
patient was unable to tolerate mercuric iodid. Such cases call for an 
early diagnosis and early and protracted treatment, regardless of the 
extent or duration of the lesions. The main thing is not to be misled 
into assuming the nature of the trouble to be tuberculous. 

Wallace ® also pleads for a more careful differential diagnosis of 
bone syphilis. He discusses at length the symptoms and signs of the 
condition, and has been impressed with the fact that these cases are often 
mistaken for the pyogenic forms of osteomyelitis, and are submitted to 
unnecessary operation. 

Surgical procedures are to be the more regretted in these cases 
because, as Hotz *° has pointed out, the bone lesions of inherited syphilis 
usually repair very quickly under specific treatment, especially in 
infants. In some of his cases, perfectly normal roentgenograms were 
obtained after ten weeks. The lime salt deposit beneath or in the perios- 
teum seems to disappear more slowly than does the osteochondritis. 
The Wassermann reaction may become negative before the roentgen 
ray demonstrates recovery, or may remain positive after all other signs 


have disappeared. 


8. Deromps: Ann. de méd., Sept.-Oct., 1917. 
9. Wallace: J. Orthop. Surg., May, 1919. « 
10. Hotz: Cor.-Bl. f. schweiz. Aerzte, May, 1918 
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The persistence of the new periosteal formation is pointed out also 
by Fraenkel," who looks on it as an attempt at repair. He has observed 
it to appear first during the healing of the osteochondritis under anti- 
specific treatment, and when it was present to a slight degree he has 
seen it increase during the early stages of the treatment. 

Castex ** considers the bifurcation of the spinous processes of the 
twelfth dorsal or first lumbar vertebra as pathologic, and says he has 
observed it only in cases of inherited syphilis. 

[Ep. Note.—The Editors feel fairly certain that inherited syphilis 
especially is too often unrecognized in America, and its association with 
bone tuberculosis which Caronia and Marinucci believe common in chil- 
dren is, if true, an important matter as regards treatment. Castex’ 
sign needs confirmation. Our impression is that we have observed this 
bifurcation of the spinous processes of the twelfth dorsal or first lumbar 
in cases in which there was no question of inherited syphilis, and we 
doubt its positive diagnostic significance. ] 


ARTHRITIS 


Poynton ** reports again his repeated success in causing not only 
multiple arthritis, but also pericarditis and endocarditis in various 
species of animals by injection of streptodiplococci isolated from cases 
of acute rheumatism. He believes that cold and dampness may predis- 
pose and may prolong the course, but that food has little influence. He 
shows how important it is to recognize the fact that our treatment of 
heart lesions ought to begin by preventing the occurrence of infectious 
diseases in children and in gaining control over them early before the 
cicatricial heart changes have taken place. 

Lillie and Lyons ** make a report on 200 cases of myositis and 
arthritis, a year after tonsillectomy had been performed. They think 
the operation is justified in all very early cases, and state that there was 
marked improvement in 79 per cent. of the cases. Dental infection they 
believe to represent another important etiologic factor. Some improve- 
ment and occasionally complete recovery followed the operation in 
chronic, long-standing cases. They believe that the size of the tonsil 
is no index as to the possibility of its being a focus of disease, and 
advise the complete operation in all cases. 

Nalf +5 believes in the efficacy of intravenous injections of 8 to 10 c.c. 
of a 10 per cent. solution of peptone, with or without 0.5 mg. of epineph- 


11. Fraenkel: Fortschr. a. d. Geb. d. Roentgenstrahlen., 23: 1915. 
12. Castex: Prensa méd. Argentina, Jan. 20, 1919. 

13. Poynton: Arch. méd. belges., November, 1918. 

14. Lillie and Lyons: J. A. M. A. 72:1214 (April 26) 1919. 
15. Nalf: Presse méd., Sept. 23, 1918. 
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rin in rebellious cases of acute articular rheumatism or septicemia caused 
by the staphylococcus or the hemolytic streptococcus. He combines this 
with the usual sodium salicylate treatment. If there is reason to antici- 
pate a severe reaction, he dilutes peptone in 150 to 200 c.c. of isotonic 
saline solution. The, intravenous injection is made very slowly, with 
careful watch of the pulse. If the rate runs up above 140, he suspends 
the injection until the pulse has come down. 

Loeper and Verpy ** report finding cholesterol crystals in the con- 
nective tissue, the synovia and synovial fluid of a case of deforming 
arthritis in a man of 47. They also found these crystals in a soft tumor 
removed from a woman, aged 39, with deforming arthritis and in a 
hygroma from a case of chronic rheumatism in a man. In the latter 
case, the cholesterol crystals were combined with uric acid crystals and 
the man had gouty tophi. They urge the wisdom of chemical study of 
joint deposits in deforming arthritis. 

Péhu and Daguet ** have encountered within a year ten cases of 
chronic spondylosis with ankylosis occurring in soldiers of about 40 
years of age. There were no clinical signs of tuberculosis or Neisser 
infection. The first symptom was usually pain in the lumbosacral 
region, gradually extending, with remissions, the whole length of the 
spine, and ceasing when ankylosis took place. Roentgen-ray examina- 
tion demonstrated the lateral ligament infiltrated with lime salts, begin- 
ning in the upper lumbar or lumbodorsal region, the vertebral bodies 
themselves showing no essential changes. They are convinced that 
many cases of this rather obscure condition are called lumbago or 
sciatica. 

[Ep. Nore.—The Editors see these cases frequently, chiefly in their 
public clinics, and have repeatedly failed to find evidence of tuberculosis 
or Neisser infection. They have been described by Striimpell-Marie 
and have been called spondylose rhizomelique because of their frequent 
tendency to involve eventually the root joints of shoulders and hips. 
No method of controlling the progress of the disease, other than the 
usually unavailing eradication of all foci of infection, is known to us. 
We believe there is one means of prevention which is of great impor- 
tance, namely, the conservation of the thoracic cavity in order to give 
the largest possible amount of lung and heart space. The tendency is for 
the spine to bend sharply forward, and for the chest to become narrow 
and be depressed, and when the costal articulations become ankylosed, 
as they nearly always do, the insufficient areation is only too evident, 
and lung diseases and circulatory changes follow. By means of com- 
paratively light retentive spring braces, hyperextended positions of 


16. Loeper and Verpy: Bull. et mém. Soc. méd. d. hép. de Paris, May 24, 1918. 
17 Péhu and Daguet: Lyon méd., May, 1918. 


i 
x 
£ 
4 
= aa 
' 
. 
. 
: 


PROGRESS IN ORTHOPEDIC SURGERY 373 


recumbency, or even by corrective plaster jackets, this deformity may 
be prevented and even safely partially corrected if ankylosis of a too 
firm bony character has not occurred. The forcible correction of firmly 
ankylosed spines of this kind has had its mortality as well as its 
successes. 

PARALYSIS 


Poliomyelitis —Netter ** reports sixty-two cases of acute poliomye- 
litis in which serum from convalescent cases of poliomyelitis has been 
administered. He evidently believes the method of value, and that it 
should be employed. In a most favorable case in a man, recorded by 
Etiegne, the injection of the serum was not made until the seventh day. » 
Twenty-five c.c. of spinal fluid under high pressure was first removed 
and then 5 c.c. of the serum injected. This serum had been obtained 
from a girl who had been convalescing for thirteen months. The 
patient’s temperature before injection of the serum had dropped to 
normal, and his total paralysis had shown slight indication of improving. 
Rapid recovery followed the injection. 

Netter reports that Neustadt and Banzhof have succeeded in obtain- 
ing an effectual serum from horses injected with the products of autoly- 
ses of nerve centers from human beings and monkeys who had suc- 
cumbed to poliomyelitis. 

Kraus and Kantor *® have failed to reproduce poliomyelitis in Para- 
guayan monkeys injected with the Rockefeller virus, but have succeeded 
with the same virus when imported Macacus monkeys were used, thus 
confirming Flexner’s experience that the monkeys of the New World 
do not seem to be susceptible to experimental poliomyelitis. 

Spastic Paralysis —Gill,* in a valuable article on the surgery of 
spastic paralysis, speaks of the simple operation of tenotomy as having 
two purposes: first, to relieve the stretching of the weakened opposing 
muscles, and second, to break up the vicious circle of impulses. There 
is no real shortening of the tendon. The tenotomy relatively only 
lengthens the muscle. He describes in some detail Stoffel’s operation. 
This consists in removing part of the motor nerve supply to certain 
affected groups of muscles. Thus, in equinus, part of the internal 
popliteal nerve is resected ; in contracted knee, part of the sciatic nerve; 
in adducted hip, part of the obturator, and in the arm, part of the 
median and the ulnar nerves. He has performed these operations on 
thirty-five patients, and now he believes that it is almost the operation 
of choice, and reports five typical cases. He mentions the fact that he 


18. Netter: Bull. et mém. Soc. méd. d. hop. de Paris, May 3, 1918. 
19. Kraus and Kantor: Rev. d. Inst. bacteriol., November, 1917. 
20. Gill, A. B.: Ann. Surg., May, 1918. 
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has better success in the lower extremities, and speaks of the after 
treatment as being most important and that the results depend to a 
certain extent on the mental condition and the ability of the child to be 
trained. It is better to resect too little than too much of the nerve, 
because a second operation can be very satisfactorily performed. 

[Ep. Note.—This operation has been performed in a considerable 
number of cases at the Massachusetts General Hospital by Dr. Bucholz 
with results which encourage its continuance. ] 

Paralysis of the Peripheral Nerves.—Léri ** has encountered recently 
eight cases of amyotrophic paralysis of the upper extremity due to cer- 
vical lesions of a chronic rheumatic nature. These consist in osteophy- 
tic protuberances and beak-like projections pressing on the nerves at 
their exits, as they emerge from the foramina. The distribution of the 
paralyses and their extent naturally varied with the location and severity 
of the lesion, but Léri persuaded himself that they were all due to 
this cause. 

Molhaut,”* as a result of his experience at a special hospital for the 
treatment of nervous affections of the war, is persuaded that most of 
the so-called reflex paralyses, supposed to be manifestations of hys- 
teria and functional disorders, are in reality due to definite and usually 
irremediable organic injury. He believes the lesion to be a terminal 
neuritis of the sensory nerves, resulting in hypertonia, i. e., reflex irri- 
tability or hypotonia and reflex paralysis. The terminals of the deep 
sensory fibers are in the soft parts surrounding the joints and in the 
periosteum. Lesions of these structures may irritate these terminals to 
excessive activity or prevent their functioning. He urges the early 
recognition of the organic nature of the trouble and the fitting of braces 
or prostheses, and that the patients be discharged or given light duty. 
The author discusses in some detail the differential diagnosis of these 
organic lesions. 


RICKETS, COXA VARA, OSTEITIS DEFORMANS 


Gismondi ** vonsiders rickets to be a disease of the entire organism. 
The blood and the soft parts as well as the bones lack the normal cal- 
cium content. He advises for treatment a 50 per cent. emulsion of cod 
liver oif 0.01 gm. of phosphorus being added to each 100 gm. of emul- 
sion. A teaspoonful of this, representing 0.5 mg. of phosphorus, is 
given once or twice a day, immediately before eating. Calcium acetate 
in doses of 0.5 gm. is given with the cod liver oil and phosphorus. He 


21. Léri: Bull. et mém. Soc. méd. d. hdp. de Paris, Nov. 15, 1918. 
22. Molhaut:° Arch. méd. belges, October, 1917. 
23. Gismondi: Riv. di clin, pediat., March, 1918. 
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is convinced that this medication hastens the consolidation of the bones 
and shortens the period during which the danger of bony deformation 
exists. 

Vargas ** believes that rachitis is a national problem in nearly every 
country. It is a world scourge preventing the normal development of 
the young, leaving them damaged not only in their bones, but also in 
their mental and moral faculties. He expatiates on the prodromic symp- 
toms, which, when heeded, permit the removal of the causes. This pro- 
dromic stage includes the period marked by the first sign that the child 
is not thriving normally to the manifest deformity in the skeleton evi- 
dent in the skull during the first six months of life, and in the fifth and 
sixth ribs in infants from 6 to 20 months old. The child whimpers when 
it is moved, the scalp sweats freely, the head is swung from side to side 
as soon as it touches a pillow and the digestion is imperfect. A waxlike 
pallor is one of the earliest symptoms, and the hemoglobin percentage 
is low. The very first sign of rachitis is a special type of constipa- 
tion. The feces are hard, the rectum is unable to expel the lump, which 
sticks in the anus until aided by mechanical means. There may be a 
fissure of the anus and prolapse of the rectum. Other_signs of rachitis 
soon follow. The constipation may alternate with diarrhea, but in both 
types of stool the content in calcium salts is above normal. In the second 
stage, the disease which began in the blood, attacks the blood-producing 
organs, the bone marrow in particular. The resulting abnormal condi- 
tions in the marrow and cartilage make their effects felt in the faulty 
development of the bone. Other organs are affected likewise, the 
nervous system, the muscles, skin and mucous membranes. Vargas 
describes these changes in detail, defining rachitis as a “toxic infantile 
dystrophy characterized by hemolysis, irritability of the blood producing 
system and by ‘osteism.’” The tendency in time is to spontaneous, 
recovery, but the damage from it can be warded off only by removing 
the cause. 

Quite significantly, Léri and Beck ** report that they have recently 
encountered thirty soldiers who were suffering from the effects of 
early rickets. They call them “petits rachitiques.” These men often 
have no gross evidences of rickets in childhood, but complain of per- 
sisting bone pain, dull and aching in character, which renders impossible 
any long march or specially arduous work. They are asthenic physically 
and sluggish mentally. They desire only rest. The authors consider 
these men unfit for full military service and advise that they be trans- 
ferred to the auxiliary service. 


24. Vargas: Paris méd., April 19, 1919. 
25. Léri and Beck: Bull. et mém. Soc. méd. d. hép. de Paris, March 1, 1918. 
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Coxa Vara.—Froelich,”* writing under the title of Coxa Vara Essen- 
tielle and Arthritis Deformans Juvenilis describes the common symp- 
toms of coxa vara and osteochondritis as described first by Legg, a 
little later independently by Calvé, and later still by Perthes, and usually 
called erroneously Perthes’ disease. He points out the fact that it is 
often mistaken for tuberculosis, but contends that the evidence brought 
forward by the serodiagnostic studies of Port and the operative cultural 
evidence of Kidner make it fairly certain that the essential cause is a 
low grade osteomyelitis due to the staphylococcus. 

Kirmisson 2* has been impressed by the frequent development of 
coxa vara in adolescents, along with the general tendency to obesity. 
This occurs too often for it to be merely a coincidence, especially as a 
familial tendency is also evident. In one family described, three chil- 
dren had had coxa vara since the period of puberty, and the mother also 
had coxa vara as a girl, and all four showed pronounced obesity. In 
another family, one girl, aged 11 years, showed double coxa vara and 
the tendency to obesity was marked. The parents and the five other 
children were healthy, but two were inclined to obesity. Several mem- 
bers of a third family showed obesity and in one girl, aged 12, the 
upper epiphysis of the femur became separated, which he regards as 
practically the equivalent of the coxa vara in the other cases. Abortive 
coxalgia is another tendency in the same direction. The obesity seems 
to be the connecting link between them all, and certain features of it, 
particularly the puffiness of the face, suggest myxedema and a possible 
thyroid origin. Roentgenoscopy in two of his cases failed to reveal 
anything abnormal in the pituitary region. 

[Ep. NotE.—While obesity and poorly developed genitalia are most 
frequently associated with these cases of coxa vara and slipped epiphy- 
ses and the so-caclled adolescent rickets, they are by no means essential. 
We have had under hospital and private observation several patients of 
both sexes in whom coxa vara and epiphyseal separation as a result of 
trivial trauma had occurred, who were thin rather than fat, tall rather 
than short for their age, and in whom the genitalia were fully developed. 
The fact that obesity and poorly developed genitalia are usually associ- 
ated with the typical lesions must not dull our diagnostic acumen and 
lead us to fail to recognize these lesions in atypical cases. ] 

DeCourcy ** reports a case of bone cyst of the upper half of the 
humerus or possibly a so-called giant celled sarcoma (because a few 
giant cells were found microscopically in the specimen) occurring in a 
boy of 12. There had been no known trauma, but the symptoms had 


26. Froelich: Rev. d’orthop., April, 1918. 
27. Kirmisson: Bull. de l’Acad. d. méd., March 5, 1918. 
28. De Courcy: Osteitis Fibrosa, J. A. M. A. 72:1612 (May 31) 1919. 
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first appeared ten months previously following a vaccination, the reac- 
tion to which had been severe. The roentgenogram disclosed several 
fracture lines in the lesion. At operation a cystlike cavity, 244 inches in 
length, filled with bloody matter and lined with granulation tissue, was 
found. This was curetted out and a small amount of apparently healthy 
bone removed from each end. A one-fourth inch bone graft removed 
from the patient’s tibia was then transplanted subperiosteally. One 
month later, callus was evident, and in three months firm union had 
occurred. 

[Ep. Nore.—The article is referred to because as far as we know 
bone grafts have not commonly been immediately implanted in such 
cases. The author writes under the title of Osteitis Fibrosa, but we 
believe that such lesions are more generally recognized under the name 
of bone cyst or giant cell sarcoma, or hemorrhagic osteomyelitis, as 
Barrie has called them. In a single bone, it is obviously important to 
be able to insert successfully a graft at the time of the exploratory opera- 
tion. Bone cysts frequently heal spontaneously after fracture, and 
union occurs, but in the so-called giant cell sarcoma, involving the whole 
or nearly the whole circumference of the bone, it may be impossible 
thoroughly to remove them without resecting a considerable portion of 
the shaft. In these benign growths, there would seem to be reason to 
expect an inserted homogeneous graft to live, and convalescence to be 
thereby shortened. ] 

Osteitis Deformans—Paget’s Disease—Abbe* reports excellent 
repair after surgical operations on the bones in cases of Paget’s disease. 

[Ep. Note.—The Editors have several times observed fractures 
which have occurred as the result of trauma unite firmly in 
normal time in these cases. The knowledge that these bones may be 
operated upon without any special danger of nonunion is of great value, 
since considerable deformities of a conspicuous and even more or less 
disabling character frequently occur, especially in the lower limbs quite 
early in the disease, and seem often to remain almost stationary. If 
these patients can be operated upon successfully for the correction of 
these deformities, the benefit to them may be very great and may be 
expected to continue for many years, and perhaps permanently if the 
disease is quiescent. Of course, no effect on the underlying disease is 
to be expected. ] 


STATIC STRAINS AND DEFORMED FEET 


High heels receive well merited and appropriately local censure in 
two French articles by Galippe *° and Quénu and Ménard.** Galippe 


29. Abbe: Paget’s Disease of the Bone, J. A. M. A. 70:371 (Feb. 9) 1918. 
30. Galippe: Bull. de l’Acad. de méd., Dec. 18, 1917. 
31. Quénu and Ménard: Bull. de l’Acad. de méd., Dec. 4, 1917. 
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exclaimed, “Ce serait mal connaitre la psychologie féminine que de 
croire, un seul instant, que la coquetterie cédera jamais le pas a 
Vhygiene.” It is an old cry. Camper of the Hague, in 1871, called 
attention to the “crime against physiology of the Louis XV heels,” 
but: it has little apparent effect against the dictates of fashion, for 
Galippe moans that his words have not been heeded in his own imme- 
diate circle. 

* Quénu and Ménard call attention to the artificially induced talipes 
equinus from wearing high heels. The hyperextension of the foot 
compels the trunk to be thrown back while the knees are slightly 
flexed. This pulls on the quadriceps, and this in turn draws the patella 
up. Moving pictures of the gait with high heels (from 7 to 9 cm.), 
that is, from 234 to 3% inches, compared with the gait of the sub- 
jects (three young women) with bare feet, demonstrate the comparative 
inaction of the muscles of the leg and foot. This entails lesser activity 
in the nutritional phenomena of the contractile tissue and hence less 
perfect circulation through the leg. The “induced equinism,” as they 
call it, upsets the architectural balance of the feet and legs, and the 
effect of the vicious attitude is felt in the spine and pelvis to such 
an extent that high heels are directly contraindicated for the grow- 
ing organism. In the discussion that followed, Kirmisson called atten- 
tion to the tendency to valgus when high heels are worn from weaken- 
ing of the crural triceps. Linossier also reported that young girls 
with orthostatic albuminuria may be cured by having heels removed 
from their shoes. The high heels induce and aggravate lordosis and 
thus may be responsible for the orthostatic albuminuria. 

[Ep. Note—If high heels may induce a lumbar lordosis, they 
conversely may tend to correct a flattened lumbar curve and change a 
faulty attitude and center of gravity line. There are other methods of 
accomplishing the same purpose, by exercises, corsets, braces, etc. If 
we prescribe high heels to correct static defects, it is surely incumbent 
upon the profession to explain the temporary nature of this prescrip- 
tion and to make it quite clear to our patients that the troubles which 
may be expected to follow their continued use are more serious and 
annoying than the conditions for the correction of which they may 
occasionally have been prescribed. } 

Robinson ** maintains that hallux valgus and its accompanying 
bunion are caused by enlargement of the sesamoid bones. This enlarge- 
ment against the resistance of the plantar fascia pushes the head of the . 
metatarsal upward and inward (mesially), while the proximal phalanx 
and the whole great toe is displaced outwardly (laterally). He states 
that cures may be obtained from removal of the offending sesamoids 
and advises the operation in early cases as a preventive measure. 


32. Robinson: Surg., Gynec. and Obst., September, 1918. 
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[Ep. Nore.—It may well be that marked enlargement of these sesa- 
moid bones is one of the causes of hallux valgus. That there are 
potent other causes, especially shoes, can hardly be gainsaid. It is 
also very clear that removal of even very much enlarged sesamoids 
could not reasonably be expected to bring about any quick or complete 
cure of a laterally displaced great toe or get rid of the frequently 
associated enlargement of the head of the first metatarsal and the 
chronic bursitis that ensues. New joint surfaces in the position of 
deformity have already formed and the extensor tendon has contracted 
and found a new bed. To cure quickly any marked deformity we 
must still rely upon the old Hueter-Mayo removal of the metatarsal 
head or the probably better Keller operation which removes the mesial 
and a part of the superior portion of the head and takes a narrow 
button of bone off the base of the proximal phalanx. By these pro- 
cedures of Keller, the important weight-bearing pillar of the foot is 
preserved, while it is lost in the Hueter operation and the loss is felt. 
The author’s theory of production of the deformity may be correct in 
certain cases. We have seen hallux valgus begin in young adults 
who have worn nondeforming shoes, and progress somewhat in spite 
of conservative treatment. ] 

Riosalido ** has been impressed with the number of actual lesions 
other than syphilis and tuberculosis he has discovered in cases of per- 
sistent foot pain in children. Localized inflammatory processes, arth- 
ritis end supernumerary bones he mentions as frequently found, and he 
strongly urges that more roentgenograms be taken. 

Roussy, Boisseau and d’Oelsnitz ** discuss the type of talipes varus 
which has been seen so often during the war following thigh and 
leg injuries and immobilization, as well as injuries to the feet them- 
selves. The etiology of this rather common and typical deformity 
has not been clear and many operations have been suggested and per- 
formed for its relief, with only partial success. These writers after 
their study conclude that whatever true contractures and nutritional 
disorders from prolonged immobilization may be present, the mind of 
the man is the main element in the perpetuation of the deformity 
and that the vicious circle can be best broken by treatment of the 
psychoneurosis. 

[Ep. Nore.—We had seen these adducted and painful feet in the 
French, British and American soldiers, and had begun to be rather 
discouraged by the results of manipulations, tenotomies, tendon trans- 
plantations, and even bone operations. We have observed many of 
these patients, treated as psychoneuroses, recover completely and 
remarkably quickly, and although it is not yet clear why this peculiar 


33. Riosalido: Arch. espafi. d. pediat., February, 1918. 
34. Roussy, Boisseau, and d’Oelsnitz: Ann. de méd., Nov.-Dec., 1917. 
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deformity should occur so frequently, and some other original organic 
lesion is suggested, operation would seem to be contraindicated, and 
functional use encouraged in every way with assurance of complete 
recovery. 

SCOLIOSIS 


We have discovered no truly significant article which offers much 
help in the successful treatment of scoliosis. Sir Arthur Keith,®* in 
his fascinating historical book “Menders of the Maimed,” believes 
Abbott has been proceeding on a wrong basic principle. He says, “Dr. 
Abbott’s methods will appeal to many because of their apparent sim- 
plicity and effectiveness. When we come, however, to look more 
closely into the principles involved, we shall find that the method does 
not rest on a true physiologic basis, and that any improvement obtained 
by Dr. Abbott’s method is only apparent and is confined merely to the 
surface of the body. . . . It is true that at an early stage of the 
deformity the dorsal ends of the ribs might be used as levers to undo the 
rotation of the vertebrae; it is clear that Dr. Abbott regards them in 
this way when he applies pressure to the convexity of their dorsal ends 
to undo abnormal curvatures; but in late stages such pressure could 
only remove a surface deformity—the deep essential deformity of the 
spine would still remain, for that cannot be undone by means of 
pressure applied to the ribs.” 

[Ep. Note.—It may well be that the correction of this surface 
deformity is of great cosmetic value in certain cases, especially if this 
correction be maintained by thorough after-treatment. ] 

Joland ** makes a strong plea for the exercise treatment, associated 
with frequently changed braces if the patients are temporarily unable to 
retain the correction gained, but he brings forward no conclusive evi- 
dence of great success. 

Jansen ** has written a valuable article on physiologic scoliosis, 
considering it from the historical, statistical, anatomic, and clinical 
points of view, and not agreeing with the conception of either Lovett 
or Abbott. 

[Ep. NotEe.—Jansen’s studies and conclusions are very impressive, 
and we believe will throw light upon the still rather obscure mechanics 
of the condition. The reasons why certain deviations of the vertebrae 
are usually to the left, while others are to the right find here a very 
suggestive explanation. We hope that Jansen’s trials may be followed 
by others and be broadened by anatomic and radiologic studies. ] 


35. Keith: Menders of the Maimed, Henry Frowde, London, Oxford Univer- 
sity Press, 1919. 

36. Joland: Paris méd., Jan. 4, 1919. 

37. Jansen: Ztschr. f. orth. Chir. 38:, p. 1. 
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LOW BACK PAIN 


Colvin® in a general article on the causes of low back pain judicially 
considers the etiologic factors, and after weighing the evidence out- 
lines the rationale of treatment of the orthopedic conditions. 
Henninger ** discusses the cord and nerve affections, which may be 
the explanation of low back pain, and after enumerating the numerous 
neurologic causes, spinal tumor, and other cord lesions, concludes that 
pain in itself is of little diagnostic value as regards nerve lesions, 
but that the presence or absence of the reflexes and the trophic and 
sensory changes must suggest an essential neurologic lesion. 
Baker *° takes up low back pain from the point of view of an 
urologist and quotes Head’s theory as an explanation of the well recog- 
nized low back pain and sciatica which are present frequently in pros- 
tatitis and spermatocystitis. In the writer’s series this occurred in 
about 28 per cent. of the cases. Head’s explanation of referred pain ; 
from visceral lesions is so generally accepted and is so clearly and : 
concisely written that it is here quoted: 


A painful stimulus to an internal organ is conducted to that segment of the 
cord from which its sensory fibers are given off. There it comes in close connec- 
tion with the fibers for painful sensation from the surface of the body which i 
also arise from the same segment. But the sensory and localizing power of : 
the surface of the body is enormously in excess of that of the viscera, and thus { 
by what might be called a psychical error of judgment, the diffusion area is 
accepted by consciousness, and the pain is referred to the surface of the body 
instead of to the viscera actually affected. 


Baker mentions lesions of the kidney and ureter as occasional 
causes of low back pain. He believes that pain in the pelvic joints 
and limitation of motion are rare in genito-urinary lesions and are 
important aids in differential diagnosis. 

Graves ** believes that the commonest gynecologic cause for low 
back pain is a markedly retroflexed uterus, admitting that pelvic tumor 
and pelvic cellulitis may be responsible also. Graves’ statistics and 
end-result studies would seem to leave no doubt that uterine malposi- 
tions, especially retroflexion, may be the sole cause of low back pain, 
which is usually central. 

Davis,* taking up the question from an anatomic point of view, 
considers the movable lumbar spine, and especially the lumbosacral 
and sacro-iliac articulations as the chief seats of lesions giving rise to 


38. Colvin: J. Orthop. Surg., June, 1918. 

39. Henninger: J. Orthop. Surg., December, 1917. 
40. Baker: J. Orthop. Surg., December, 1917. 

41. Graves: J. Orthop. Surg., December, 1917. 

42. Davis: J. Orthop. Surg., December, 1917. 
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symptoms of low back pain. Lesions of the bones themselves he 
dismisses as a frequent cause. He believes that we have little evidence 
of any common derangement of the muscle structure. The nerve 
trunks he admits may be irritated by bony changes or by continued 
hypertension from faulty posture. He considers that sprains of the 
ligaments are frequently the cause. 

Wilson,** making a radiologic study of the impingement of the 
lateral processes of the fifth lumbar vertebra with the ilium or sacrum 
as a cause of backache, gives the following precentage statistics in 
fifty-one cases. Fifty-two per cent. were free from contact; 12 per 
cent. were bent; 17 per cent. were in contact; 10 per cent. were over- 
lapping ; 4 per cent. were fused; 2 per cent. showed periosteal thicken- 
ing, and 1 per cent. showed erosion. He concludes that the lateral 
processes may be etiologic factors in backache when (a) they are the 
seat of a pathologic process ; (b) when they are associated with bursae, 
and (c) when they are in contact with the sacrum or ilium. Certain 
occupations predispose to symptoms from these causes. 

Cofield,** studying the lesions of the sacro-iliac joint, conceives the 
ordinary nontuberculous and nonarthritic lesions to be sprains of the 
joint rather than true displacements. He explains the symptoms as 
follows: Localized pain and tenderness, due to original spfain, plus 
chronic strain due to protective spasm of the hamstring and erector 
spinae groups of muscles. These two muscle groups tend to move 
the joint. Sciatica, due to irritation of the nerve as it lies in the groove 
between the outer and inner hamstring muscles, these latter being in 
a condition of chronic retraction and spasm. Atrophy of thigh muscles, 
due to long overaction which interferes with normal blood supply. 

The relief obtained by manipulation he explains as due to the 
stretching of the retracted lumbar and hamstring muscles. The click 
that is sometimes heard may be due to an actual rupture of muscle 
fibers or tendinous attachment in the hamstrings. He always applies 
a plaster jacket following manipulation. 

Fassett *® discusses displacements of the bones as causes of low 
back pain. He groups them into three types: (A) gross displacement, 
the results of crushing trauma or destructive disease ; (B) momentary 
displacements, which leave behind them sprains, and (C) slight dis- 
placements, which persist unless reduced by chance or manipulation. 

[Ep. Nore.—The author’s early experience with osteopathy has 
been large and his later orthopedic training and practice larger still. 
It is, therefore, interesting to have him estimate that in a thousand 
cases which would be diagnosed as displacements by an average group 


43. Wilson: West Virginia M. Monthly, February, 1918. 
44. Cofield: J. Orthop. Surg., November, 1918. 
45. Fassett: J. Orthop. Surg., November, 1918. 
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of osteopaths, only one or two would really belong to Group C. Two 
hundred or 300 would be actual anatomic variations or irregularities in 
palpable portions of the bones, and the rest would represent self decep- 
tion or conscious fraud. Much work needs to be done upon these 
joints and their lesions, especially the arthritic and traumatic lesions. 
Stereoscopic roentgenograms are helping us much, both in discovering 
anatomic variations, the presence of an unsuspected arthritis, and in 
proving the occasional persisting displacement and disproving the fre- 
quently suspected one. We can ill afford to neglect this helpful diag- 
nostic measure. } 
SCIATIC PAIN 


[Ep. Note.—It is interesting if somewhat discouraging in reviewing 
numerous articles on sciatica to find that comparatively little attention 
is being paid to the causes of pain from irritation of the sciatic nerve 
and that the symptom is still being considered as a disease entity and 
treated as such. Thus Barré,** Rembaud,*’ Roussy, Cornil and 
Leroux,** and Chiroy and Roger * all devote special attention in their 
articles to certain signs by which real sciatic pain may be differentiated 
from simulated pain, a differentiation which up to the present time the 
Editors had not considered difficult. Thus a patient with real sciatica 
can squat without increasing his pain, a simulator usually pretends it 
is very difficult. They speak of the deviation of the spine and of pain 
in forward bending with the knees straight, the slight outward rota- 
tion of the foot and slightly bent knee on the affected side, the lowered 
surface temperature, especially on the outer aspect of the lower half 
of the leg, a flattening out of the groove on either side of the Achilles 
tendon, etc. Chiroy and Roger admit that the “syndrome musculaire 
de la sciatique” is extremely variable, while there is great uniformity 
in the sensory disturbance, and they argue quite properly that the seat 
of the disturbance must be at the point where the motor and sensory 
fibers run separately, i.e., at the roots. Rest is the treatment which 
all depend on for cure, and Fraikin,®® while insisting on fixation of 
the limb, strongly advocates various physiotherapeutic measures. ] 

Saliba ** proposes without any very evident reason a new name for 
sciatic scoliosis, calling it antalgic spinal distortion.’ He concurs in 
the commonly accepted theory that the phenomenon is due to the posi- 
tion instinctively assumed to relieve pain, but believes the psychic 


46. Barré: Presse méd., Feb. 6, 1919. 

47. Rembaud: Bull. et mém. Soc. méd. d. hép. de Paris, Oct. 11, 1918. 

48. Roussy, Cornil and Leroux: Presse méd., Sept. 6, 1917. 

49. Chiroy and Roger: Bull. et mém. Soc. méd. d. hép. de Paris, Jan. 31, 1919. 
50. Fraikin: J. de méd. de Bordeaux, Feb. 28, 1919, 

51. Saliba: Antalgic Spinal Distortion, J. A. M. A. 72:549 (Feb. 22) 1919. 
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factor in many of these cases is a large one and must be reckoned 
with in treatment. 

None of these authors seem to be fully conscious of the fact that 
bony, ligamentous, and bursal lesions in the neighborhood of the 
exits of the nerves making up the lumbosacral cord and the sacral 
plexus are probably by far the commonest causes of sciatic pain and 
that the mechanical irritation of parts of the plexus or of the main 
nerve trunk in the neighborhood of the hip joint may occur from these 
lesions. Some of the Italian authors are appreciating these facts. 
Thus Blanc and Fortacin ** report a case of sciatica in a child in which 
a hip joint lesion requiring resection was the cause, and Rossi ™* has 
collected a number of cases in which roentgenograms revealed definite 
abnormalities of the fifth lumbar vertebra. 

We have by no means solved the problem of sciatic pain, but we 
may fairly be said to have convinced ourselves that no such entity as 
sciatica exists and that the most important etiologic factors are lesions 
in which the spinal and pelvic bones play a part. We must not forget 
the misleading referred pains of visceral lesions, prostate and seminal . 
vesicles, but we must do more work on low spinal arthritis, bursitis, 
associated with anatomic variations and ligamentous strains, from 
posture, occupation or sudden trauma, and the rarer displacements. We 
need sorely to classify these common lesions and refine our therapy, 
but we must have less symptomatic and more rational treatment if we 
are to lessen our patients’ suffering and increase our own knowledge. 


DISLOCATIONS 


Recurrent Dislocation of Jaw.—Blake ** reports a method of opera- 
tive relief of recurring dislocation of the jaw which has proved suc- 
cessful in one case. He considers the method has the advantage of 
being comparatively simple, and of avoiding work on the joint itself, 
which is difficult to expose. His incision is along the lower border of 
the zycoma. The fibers of the masseter muscle are separated and the 
coracoid process exposed. A wire is passed over the zygoma and 
through the border of the coronoid and tightened sufficiently to pre- 
vent the separation of the teeth more than an inch. In Blake’s case 
there had been no recurrence of the dislocation after one year. 

Dislocation of Shoulder—Turner © describes a simple method of 
reducing dislocations of the shoulder joint, reporting uniform success 
in fourteen cases, in one of which the patient was 24 days old. His pro- 
cedures are as follows: The patient is anesthetized in a recumbent 


52. Blanc and Fortacin: Rev. d. méd. y cirug. pract., July 14, 1918. 
53. Rossi: Chir. degli Organi di Movimento, December, 1918. 

54. Blake: Ann. Surg., August, 1918. 
55. Turner: Practitioner, August, 1918. 
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position. One assistant exerts traction on the arm in the axis of the | | 
_ limb and in the adducted position. Counter traction is made by the 
anesthetist by a hand in each axilla. A towel is placed around the 
upper arm and the surgeon obtains the necessary outward traction by 
_ a pull on this towel. The principle of the method is that downward 
traction in the adducted position brings the head to the level of the 
rent in the capsule and outward traction pulls it through the rent into 
the glenoid. 
Dislocation of the Elbow.—Verney * has encountered three cases 
of obstinate backward luxation of the elbow which he was unable to 
reduce until he employed the method he describes. The patient was 
directed to hook his arm over the highest rung of a ladder which he 
could reach and then to suspend his weight from it, standing “side on” 
to the ladder. The triceps was relaxed by the high position and the 
reductions were accomplished without manipulation of the surgeon. 
Atlo-Axoid Lusxation—Swanberg ** compares in the accompanying 
tabulation the normal roentgen-ray findings with the abnormal in a * 
case of anterior dislocation of the atlas following a tonsillectomy. 


NorMAL AND ABNORMAL RoENTGEN-Ray Finpincs IN CASE OF ANTERIOR 
DISLOCATION OF THE ATLAS. Ht 


Normal Atlas Dislocated Atlas } 

1. Posterior pharyngeal wall practi- 1. Posterior pharyngeal wall markedly te 
cally vertical. curved forward, anterior to atlas. “4 

2. Anterior margin or anterior tubercle 2. Anterior tubercle on a more anterior og 
of atlas in line with anterior mar- level. Ne 


gin of body of axis. 

3. Lateral masses of atlas rest on 3. Lateral masses of atlas on a more 
superior articular processes of anterior level. 
axis. 

4. Odontoid process in contact with 4. Odontoid process free. 
anterior arch of atlas. 

5. Anterior margin of posterior tuber- 5. Anterior margin of posterior tuber- 
cle of atlas on a plane posterior cle on a plane anterior to anterior 
to anterior margin of spinous pro- margin of spinous process of axis. 
cess of axis. 

Jacobs’ ** article on luxation of the atlas and axis may be out- 
lined thus: 


Dislocation of the atlas may be forward or backward. Unilateral 
dislocation is most common; bilateral dislocation is complete or incom- 
plete. Trauma dislocation, forward or backward, has been considered 


56. Verney: Arch. d. méd. et d. phar. mil., April, 1918. 


57. Swanberg: Anterior Dislocation of Atlas Following Tonsillectomy, J. A. 
M. A. 72:107 (Jan. 11) 1919. 
58. Jacobs: J. Orthop. Surg., October, 1918. 


“e 
“« 
Ne 
a 
if 
4) 
be 


386 ARCHIVES OF SURGERY 


possible only after (1) fracture of odontoid process; (2) rupture of 
the transverse ligament; (3) slipping of the process beneath the liga- 
ment. Distention luxation occurs during or after some febrile con- 
dition. The author reports two cases of his own ‘and two from the 
literature. Diagnosis is made by the clinical picture, position of head, 
and the stereoscopic lateral roentgenogram. The treatment is by 
manipulation under ether followed by a Calot jacket for about two 
months. His conclusions are: Dislocation of atlas and axis must be 
no longer considered of rare occurrence. Distention luxation is a 
definite possibility. Treatment consists in extension by weight and 
pulley which will usually overcome the luxation. Manipulation under 
anesthesia is dangerous, but without ether is valueless. Operative 
procedures are called for when other methods of reposition have failed. 

[Ep. Note.—Swanberg’s case is by no means the first reported 
case of dislocation of the cervical vertebrae, usually the atlas or axis, 
which has followed a tonsillectomy, and the Editors have encountered 
several other unreported cases. They are usually unrecognized by the 
surgeon, and the parent or patient is assured that the “stiff neck” 
which he finds on recovery from ether will soon disappear. Stiff neck 
following tonsillectomy should always excite suspicion and demand 
immediate explanation. Luxations are invariably demonstrable by 
roentgenograms taken stereoscopically or even laterally and through 
the open mouth in an anteroposterior position, which will reveal the 
odontoid and the flat spheroidal, atlo-axoid articular facets. There 
would seem to be no excuse for failing to make this diagnosis at once. 
Jacobs ** speaks of operative procedures when manipulative attempts 
have failed, but does not specify what these shall be. Direct approach 
to the atlo-axoid facets is extremely difficult, even hazardous, and if 
manipulative procedures, including pressure on the posterior pharyngeal 
wall have failed, we are inclined to believe that some procedure which 
fixes the position of the atlas and axis and prevents further luxation 
is the safer procedure. The foramen formed by the posterior arch of 
the atlas is so large that considerable forward displacement of the 
atlas on the axis may occur without cord compression. One very 
feasible fixative procedure has been described by Mixter and Osgood *° 
and successfully carried out by Ely as well. Through a linear incision 
in the midline of the neck, the posterior arch of the atlas and the 
bifid spinous process of the axis are exposed and after all possible 
correction of position has been gained a retentive suture of wire or 
silk is placed around the arch of the atlas and anchored to the spinous 
process of the axis.] 


59. Mixter and Osgood: Ann. Surg., February, 1910. 
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Dislocation of Lumbar Vertebra—An interesting and somewhat 
unusual case of traumatic lateral dislocation of the second lumbar 
vertebra, with successful manipulative reduction, is reported by Guyot 
and Mauclaire.* There was paralysis of the right leg. Anesthesia 
was given and vertical traction and countertraction were exerted on 
the legs and shoulders, while the lateral traction was exerted on the 
chest and countertraction on the pelvis. The roentgenogram revealed 
reduction, and the cord symptoms disappeared. : 

Lusxation of the Sacro-lliac Joint —Wentworth ® describes a method 
of demonstrating luxations of the sacro-iliac joints in two cases of 
painful hypermobility. The patients stood with their backs to the 
observer, whose fingers were placed on the crests of the ilia, while the 
thumbs palpated the region of the upper portion of the sacro-iliac joints 
just mesially to the posterior superior spines. The patient raised first 
the right and then the left foot, approaching the knee to the chest. 
As the thigh on the side of the lesion passed the horizontal, a sharp 
click was heard, accompanied by pain felt by the patient, and a 
definite sensation of movement appreciated by the thumb of the 
observer on the side of the pain. Roentgenograms were then taken 
with all precautions of symmetrical position of tube and patient, and 
a definite asymmetry and tilting of the sacrum on the ilium was 
revealed. 

Congenital Dislocation of the Hip.—Scheuermann “ has performed 
a necropsy on a 4 year old child whose congenitally dislocated hip 
had been successfully reduced nine months before she died of pneu- 
monia. He found the condition of the joint almost normal. The 
upper pocket of the stretched out capsule had disappeared. The upper 
margin of the acetabulum was found to be very weak. Scheuermann 
thinks that this suggests that retention is maintained by shrinking of 
the capsule and by a development of the cotyloid ligament, indicating 
the necessity of a firm, long continued fixation after reduction. 


FRACTURES 


Fractures of the Spine—In a review of postmortem findings and a 
presentation of specimens of gunshot wounds of the vertebrae and 
spinal cord by Thorburn and Richardson,® it is interesting to note the 
frequency of minor fractures at a distance from the main lesion, prob- 
ably due to the tearing off of the ligamentous attachments. 


60. Guyot and Mauclaire: Rev. d’orthop., April, 1919. 

61. Wentworth: J. Orthop. Surg., November, 1918. 

62. Scheuermann: Hospitalstid., May 31, 1919. 

63. Thorburn and Richardson: Brit. J. Surg., April, 1919. i 
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In attempting to answer the question as to whether early operation 
is indicated in fractures of the spine with cord symptoms, A. S. 
Taylor * admits the lack of unity of opinion, but believes that opera- 
tion is indicated in these classes of cases: (1) when the lesion is 
caused by a missile or direct violence and a dissolution of both 
osseous and soft structures is believed to have occurred; (2) when 
there is effusion and hemorrhage with pressure on the cord; (3) when 
the pressure is caused by the displaced vertebra or displaced frag- 
ments of the vertebrae. 

Elsberg ** in an article on fractures of the spine with cord and 
root symptoms concludes that (1) extreme conservatism is indicated 
in the patients with signs of a transverse lesion of the cord; (2) 
operation should be performed as quickly as possible after the injury 
upon all patients showing evidence of only partial injury of the cord. 
The interference with function may be so slight or the general condi- 
tion of the patient may be so poor that operation is not justifiable, 
but in general he considers that prognosis in the latter group is 
extremely good with immediate operation. 

Fracture of the Clavicle-——Hidden,® evidently dissatisfied with the 
results obtained in fractures of the clavicle by the ordinary methods 
of retention, Velpeau, Sayre strapping, etc., expatiates upon the advant- 
ages of an apparatus which draws the shoulders outward, backward 
and upward. He maintains this position by means of rings of hollow 
metal, padded wire, or plaster covered wire wound with cotton, fitted 
around both shoulders, and tied together back and front, the corrective 
force being applied in tying the rings together at the back. He keeps 
the patient in bed a day or two, but throughout the treatment allows 
free use of the arms. 

[Ep. Nore.—We also have become convinced that only by recum- 
bency with a pillow between the shoulders and the affected shoulder 
held back and up, or by some device which pulls back and up both 
shoulders if the patient is allowed to be ambulatory, can good aline- 
ment of most clavicular fractures be maintained. Whether this is 
accomplished by the specially fitted Taylor clavicular brace, the rings 
of Hidden, plaster of Paris, or the old fashioned clavicular cross of 
wood, matters little, the principle is the same in all, but the principle 
seems to us important if the patient is allowed to be out of bed.] 

Fracture of Forearm.—Destot * considers four things essential in 
fractures of both bones of the forearm: (1) that the relative length of 


64. Taylor, A. S.: New York M. J., March 30, 1918. 
65. Elsberg: Ann. Surg., January, 1918. 
66. Hidden: Progrés méd., Sept. 21, 1918. 
67. Destot: Paris méd., Aug. 17, 1918. 
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the two bones be maintained; (2) that the natural curve of the radius 
be conserved and its excentric position appreciated; (3) that the hand 
must be kept in supination; (4) that immediate immobilization, even in 
compound war injuries, must be provided. He makes a plea for the 
employment of these methods of treatment and emphasizes the diffi- 
culties of correcting malalinements and synostoses. 

Masmonteil ** calls attention to the rotation of the distal fragment 
which always takes place in fractures of the ulna. This was first 
pointed out by Destot, who stated that the rotation was inward, result- 
ing in diminished power of supination, unless the hand was immobilized 
in this position. Masmonteil, on the other hand, thinks that the lower 
fragment rotates outward, owing chiefly to the pull of the pronator 
quadratus, and believes that in fractures of the ulna alone, the hand 
should be immobilized in a position of easy pronation. In radial 
fractures and in fractures of both bones, he agrees that the position 
of supination is most likely to maintain correct alinement of the radius 
and conserve rotatory motion of the forearm. 

Jouon * reports fifteen cases he has observed of union between the 
radius and the ulna following fractures of the forearm. The disability 
is very great. He points out the greater difficulty of operative inter- 
ference in the upper part of the forearm than in the lower, owing to 
the important anatomic structures, especially the posterior interosseous 
nerve winding spirally round the upper end of the radius beneath the 
supinator brevis which it penetrates, 2 to 3 cm. above the lower 
margin of muscle. His incision in the upper part of the forearm begins 
in the depression between the olecranon and the head of the radius, 
extending downward parallel to the bones. The callus is exposed and 
a guard placed to protect the interosseous artery. The callus is 
then excised, enough being removed to allow almost full supination. 
His after-care is early mobilization. He reports nine good results 
from twelve operations. 

Fractures of the Femur.—Ghillini ™ calls attention to the tendency 
of the proximal end of the shaft fragment to displace posteriorly in 
relation to the distal end of the head fragment, due to the weight of 
the thigh in the recumbent position. He applies traction to the 
extremity and thrusts the trochanter anteriorly, applying a plaster 
cast embracing the pelvis and thigh. He reports perfect anatomic 
union in four cases in which the tendency to backward displacement 
of the shaft fragment was recognized and overcome. 


68. Masmonteil: Presse méd., April 4, 1918. 
69. Jouon: Rev. d’orthop., April, 1918. 
70. Ghillini: Policlinico, Aug. 4, 1918. 
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Bradford ™ reports perfect results in three cases of fracture of 
the femoral neck treated by his abduction splint. This splint is a 
modification of the Thomas ischial ring knee splint. The modification 
consists of the addition of a padded wire arm which ascends from 
the mesial side of the Thomas ring, passes up over the pubes, and 
descends to form a crutch grasping the ischial tuberosity on the side 
opposite the lesion and maintaining the affected limb in abduction. 
Traction is applied to the end of the splint by a key and windlass. His 
first patient treated in this way was 64 years of age. She was kept in 
bed with the splint applied for two weeks, was allowed to be up in 
a chair the third week, and with the aid of a walking frame got 
about during the fourth week. Traction was abandoned in six weeks, 
and the ambulatory splint worn for three months. 

Taylor ** believes that fractures of the base of the neck of the 
femur in children under 13 years of age are common and that the 
lesion is typical. He proposes the name of “hinge fracture,” because 
the periosteum under the neck is usually not broken and acts as a 
hinge, allowing the common adduction deformity, but preventing dis- 
placement en masse. The symptoms are often slight, but the lesion 
unrecognized results in a coxa vara. The treatment is by means of a 
plaster spica applied in abduction. Ambulation is allowed with crutches. 
The lesion is produced by a strong adducting force and the fracture 
may occur during delivery. 

Desmarest ** and others have called attention to the frequent 
deplorable results in subtrochanteric fractures of the femur and the 
difficulties of their reduction. In this connection a method of imme- 
diate treatment devised by Constantine and Vigot ™* is worthy of note. 
The position of flexion and abduction is required, but, as has been 
pointed out above, the shaft fragment tends to displace posteriorly. 
These surgeons place the patient in the ventral position on a frame 
or special table, which is arranged to allow the removal of the support- 
ing surface directly beneath the affected thigh. An ankle strap is 
fastened to the lower end of the table or frame, and the fractured 
thigh allowed to sag through the opening in the table. The knee bends 
slightly, and a certain amount of traction is exerted, by the weight 
of the limb through the ankle strap. They have observed, in a com- 
pound fracture, the fragments come into perfect alinement by this 
method, with almost no manipulation. A plaster spica is applied while 


the patient is in this position. 
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Glaspel,"®> D. W. Crile,"° Eastman, and Bettman,” Fresson and 
Toupel,’* and many other surgeons, notably Besley,”® and Pearson, are 
firm in their conviction that direct skeletal traction on the condyles, 
usually by means of caliper or ice tongs, is the best method of obtaining 
good results in fractures of the femur, especially of the lower third. 
Pearson’s *° method and technic are probably the best. In Glaspel’s 
forty cases of war fractures, reported in 1918, there was about one-half 
inch in actual lengthening in more than one fourth of the cases, no 
shortening in another fourth, and an average of three-eighths inch 
shortening in about one half the cases. Crile describes the essentials of 
good calipers and has devised a method whereby full extension as well 
as flexion of the knee can be obtained during treatment. 

Col. H. M. W. Gray,** whose experience in front line war work was 
prolonged and very extensive, believes that the five following condi- 
tions justify amputation in compound fractures of the femur: (1) 
when the main vessels, both artery and nerve, are divided; (2) when 
gas gangrene has become established in more than one group of 
muscles; (3) when either artery or vein requires ligature and there 
is gas gangrene beyond the point of injury; (4) when the sciatic 
nerve is hopelessly destroyed, and (5) when virulent sepsis is already 
established in extensive wounds. 

Fractures of the Lower Leg—Hawley * believes that a Steinmann 
pin passed either over or through the os calcis is superior to the 
Finochietto stirrup for lower leg skeletal traction, because of ease of 
passage. He obtains traction from a stirrup which fits over the ends 
of the pin. 

Dowd * calls attention to the fact that many Pott’s fractures and 
the longitudinal fractures of the posterior portion of the lower end 
of the tibia into the joint, described by Cotton, may be often much 
more perfectly reduced if the Achilles tendon is divided. 

General Methods of Treatment of Fractures—Ashhurst ** reports 
thirty-seven cases of joint fracture in which he has used with great 


75. Glaspel: End-Results from Treatment of Compound Fractures of the 
Femur by the Caliper Method, J. A. M. A. 71:649 (Aug. 24) 1918. 

76. Crile, D. W.: Employment of Calipers in Fractures of the Femur, J. A. 
M. A., 72:789 (March 15) 1919. 

77. Eastman and Bettman: Surg., Gynec. and Obst, October, 1917. 
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satisfaction the Lambotte screw, which is long, light, and with a 
thread between that of a wood screw and a machine screw. It can be 
driven directly without drilling and does not splinter. 

Blake ** has made notable contributions to the treatment of frac- 
tures. He is strongly in favor of traction and suspension methods, 
many of which he has himself devised. chs 

A paper by Groves ** deals with a series of sixty consecutive cases 
treated by him during the last two years, and refers almost entirely 
to gunshot injuries. Loss of substance was the most important factor 
in the production of nonunion. This cause accounted for thirty-four 
cases (56.6 per cent.). Necrosis, which is a common cause of delayed 
union, but a very rare cause of nonunion, was operative in three 
cases. In twenty-one cases, nonunion was due to displacement of the 
main fragments. In two cases, eburnation was the cause of nonunion. 
The series contains thirty-four cases of autogenous bone grafting. Of 
these, ten (29.4 per cent.) have been failures, five (14.7 per cent.) 
have been eventual successes in producing bone union after extrusion 
of the graft, and nineteen (55.8 per cent.) have been complete suc- 
cesses. In every one of the fifteen cases in which success was not 
complete, the cause of failure was traced. The reasons for fail- 
ure were: 

The operation was performed too early. 

There was scanty contact between the graft and its bed. 

A sliding graft was used. 

The patient fell on his arm and broke the graft, bursting open the 
wound. 

The graft was laid in unhealthy bone which should have been 
removed. 

Too complicated a procedure was adopted and the patient died of 
shock. 

The humerus was not immobilized adequately, and the arm, hang- 
ing on the graft, broke the fixation. Scars in front of the tibia were 
not sufficiently replaced by healthy tissue before grafting. Periosteal 
flaps with thin bone scales adhering to them were turned down over 
the gap and produced only a thread of bone. 

The conclusions of the Committee on Fractures appointed by the 
American Surgical Association and presented by Estes and others ** 
may be important from a medicolegal standpoint . 

1. Results are best in the age period under 15 years. Conservative 
treatment is generally effectual during this period. 


85. Blake: Gunshot Injuries of the Extremities, Paris, Masson et Cie., 1918. 
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2. Good anatomic restitution of a fractured long bone always results 
in best functional result and has the shortest period of disability. 

3. While few open operations are recorded under the 15 year period, 
it seems to make little difference in the result what the age period is in 
which the operation is done, save in senile cases. 

4. The end-results of nonoperative and operative treatment of com- 
pound fractures show very little difference in the anatomic result, but 
the functional results are better after operative treatment except in 
compound fracture of both bones of the legs. Here the reverse is 
the rule. 

-5. The average period of disability is: fracture of shaft of humerus, 
14 weeks; fracture of head and neck of humerus, 11.5 weeks; fracture 
of condyles of humerus, 9 weeks; fracture of shaft of both bones of 
forearm, 10.8 weeks; fracture of femur (all sites), 6.2 months, and 
fracture of leg (all sites), 4.9 months: compound fractures of femur, 
13 months ; leg, 6 months, and upper extremity, 4 months. 

6. The humerus should show not more than 1 cm. shortening and no 
appreciable angulation. Forearm bones should show no appreciable : 
shortening, and rotation should be unhindered. Function should 
always be good and without lasting pain. Fracture of the femoral shaft 
should not show shortening of more than 2 cm. nor a fixed position hs 
of angulation or rotation. No permanent disability should result. 
Fracture of the shaft of the bones of the leg should result in no appre- 
ciable shortening and no angulation or rotation. 

7. No method or splint is universally applicable nor has any one 
proved its superiority. All depends upon the discrimination of the 
surgeon and the manner in which the apparatus is applied and main- 
tained. Traction methods are most frequently unskilfully employed. 
Plaster casts and molded splints are especially indicated and useful 
after a fracture has been satisfactorily reduced. 

Gazzotti’s ** researches seem to show that in the healing of fractures 
the presence of a hematoma stimulates the periosteum to greater 
regenerating activity. 


BONE GRAFT SURGERY 


Dauriac,®® after a wide experience, expresses great satisfaction with 
the results he has obtained in repairing losses of bone substances by 
using the methods of bone grafting devised by Albee. He believes 
firm contact of the ends retained only by absorbable sutures is the 
most essential. He uses only autogenous grafts. 


88. Gazzotti: Policlinico, May, 1918. 
89. Dauriac: Bull. de l’Acad. de méd., Nov. 12, 1918. 
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Imbert,®° after experimental animal study, has become convinced 
that tibial grafts are more successful than rib or fibula grafts and that 
close fitting pointed ends, well embedded, are important. His subcu- 
taneous grafts in animals always disappeared. He believes that even 
in the inert bone of old pseudarthosis, bone grafts stimulate new 
growth and union better than any other method. He is convinced 
that the fate of a bone graft is often uncertain for several years. 

Gaenslen,” after an experience which justifies opinion, has become 
dissatisfied with intramedullary grafts. In all cases of nonunion he 
feels it of great importance to remove completely the eburnated bone 
ends. 

Billington ** is convinced that in bone grafts of the jaws no metal 
plates or wires should be used. Disfiguring sinuses almost always occur. 
The graft, with care, may be well fixed with slowly absorbable sutures 
and careful approximation of the surrounding soft parts. 

‘Brooks ** reports three cases of fracture of the tibia following the 
removal of bone grafts by the motor saw in patients who were allowed 
to walk on the limb at the beginning of the fifth week. He urges a 
longer period of protection. 

Cowan and Ely * have been studying the fate of autogenous bone 
buried in living bone, either the patella or fragments of the femoral 
condyle or tibial head inserted into the bone of resected knee joints in 
dogs. Fourteen observations were made 432 days after operation. In 
none of the cases was there complete disappearance of the graft; 
although this tendency was shown in all, the borders were absorbed 
or replaced. There was either a rarefying osteitis or absorption of bone 
in the interior. Cartilage or bone covered with periosteum was found 
to be no more resistant than marrow. The bone slowly disappears and 
fibrous tissue takes its place. They say that the changes resemble 
roughly those seen in chronic arthritis of the atrophic and ankylosing 
types. 

Gallie ** has made important studies in relation to the fate of boiled 
bone implants. He believes that the most important thing is good 
external bony contact for the graft, rather than the character of the 
graft itself. Any kind of graft of transplanted bone loses its char- 
acter and is invaded by new blood vessels and connective tissue which 
is replaced by the activity of the osteoblasts from the surrounding bone 
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tissue. Especially, as has been more recently shown, these osteoblasts 
on the surface of the living bone graft have to build or help to build 
up the bone. Except for these few osteoblasts, the autogenous bone 
graft has no advantage over the boiled bone. In using boiled bones, it 
must be remembered that the graft is dead and must depend for its 
replacement on the osteoblasts in the tissue about it. Perfect contact 
with the living bone must be obtained. Careful preparation beforehand 
of the bone splint to make sure of the correct curve or angle and 
length is very important. There exists a doubt as to whether the 
boiled bone graft would be able to stimulate the building of a bridge 
over a gap between bony points. He concludes that it is not safe 
to expect new bone to replace the boiled bone if the gap between the 
living bone contacts is more than three-fourths inch. . 


OSTEOMYELITIS 


Harde and Houser**are convinced that as regards successful primary 
or early secondary closure of bone sinuses, cases of osteomyelitis may 
be divided into two classes: (1) those that show streptococci, and 
(2) those that do not. The former must be thoroughly disinfected by 
wide surgical removal of bone followed by Carrel-Dakin sterilization 
before closure, and the latter may often be closed at once or very early. 

Bonneau,*’ in charge of a hospital in which cases of bone sinuses 
were segregated, has become convinced that really thorough surgical 
cleansing of the fistula may be counted on for a cure. He emphasizes 
the necessity of thorough removal of the sclerosed soft tissue and the 
sacrifice of often formidable amounts of sound bone, converting all 
ramifying cavities into flat surfaces and covering them with the mobi- 
lized soft tissue. 

Luzoir,®* writing on osteomyelitis of the spine, summarizes some 
recent cases and calls attention, as Kirmisson did in 1909, to the 
characteristic oblong shape of the swelling over the inflamed vertebrae, 
almost spindle shaped. Another common early sign is the manifest 
collateral circulation in the region. The acute cases are usually sec- 
ondary to some infection elsewhere and puncture of the swelling will 
usually show staphylococcus pus. Some of the cases run a subacute 
almost chronic course, and are differentiated from tuberculosis chiefly 
by the oval outline of the swelling. Staphylococci are frequently found 
in the spinal fluid. The treatment is drainage and removal of the 
necrosed laminae and spinous processes. 


96. Harde and Houser: Presse méd., March 28, 1918. 
97. Bonneau: Paris méd., Aug. 10, 1918. 
98. Luzoir: Presse méd., July 23, 1918. 
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Tassone * describes the characteristic posttyphoidal bone lesions 
occurring during convalescence or even months later. They are usually 
associated with fever and he has noted them most frequently in the 
tibia, metatarsals and scapula. 


[Ep. Nore.—One of the Editors has seen a case in which the bone 
lesion preceded a typical attack of typhoid fever. We have seen the 
lesions in other cases, in the forearm, the femur, and in several cases 
in the spine. ] 

JOINT SURGERY 


Metcalfe *°° analyzes eighty-eight cases of war wounds involving the 
knee joint, giving his conclusions as to the treatment of the different 
types. In discussing immobilization versus mobilization, he advises 
immobilization for all cases in which the synovia is closed or has been 
closed at operation, for joint resections and all other primary closures, 
for fractures of the patella and all extensive destruction of joint sur- 
faces. He advises mobilization (voluntary) for septic joints with open 
wounds and cases treated by delayed primary or secondary suture. 
Conservatism in the treatment of all wounds of the knee joint except 
those frankly septic is advised by Monprofit and Courty,** Schwartz,’ 
Judd,** and Delmas.*** They all agree that occasionally a resection 
or a complete laying open of the joint by a U-shaped incision through 
the patellar tendon is necessary as a life saving measure, but that sepsis 
can be controlled usually by small incisions without drains, running 
into the joint, but with the voluntary motion of Willems instituted at 
once. In early cases the joint can be washed out and at least the synovia 
closed tight. Of course, these remarks refer to cases without bone 
lesions or with very slight bone lesions. 

McWilliams and Hetzell,*°° in a report to the American Surgical 
Association, believe that much better results have been obtained in septic 
joints by the Willems treatment of immedate frequent voluntary move- 
ments than by any form of immobilization. 

Laubie ?°* makes a plea for simple aspiration in cases of hydarthrosis 
and mild infections. The aspiration is followed by lavage with a 1 per 
cent. phenol solution, and motion is allowed. If the joint is very 


99. Tassone: Gazz. d. osp., May 1, 1919. 
100. Metcalfe: Ann. Surg., March, 1919. 
101. Monprofit and Courty: Paris méd., July 20, 1918. 

102. Schwartz: Paris méd., Sept. 29, 1917. 

103. Judd: Surg., Gynec. and Obst., February, 1918. 

104. Delmas: Rev. de chir., Jan.-Feb., 1918. 

105. McWilliams and Hetzell: The Willems Treatment in Knee Joint War 
Injuries, J. A. M. A. 73:221 (July 19) 1919. 
106. Laubie: J. de méd. de Bordeaux, June, 1918. 
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sensitive, he injects 4 or 5 c.c. of a 1 per cent. solution of cocain before 
the lavage is given. 

[Ep. Nore.—The Editors have seen several cases of purulent effu- 
sion in the knee joint, secondary to septic processes elsewhere in the 
body, in which radical operation was for one reason or another contra- 
indicated. Repeated aspirations were performed as a palliative measure 
with little hope of controlling the process, but to our surprise these 
joints have quieted down and regained large ranges of motion. ] 

Sir Berkeley Moynihan’s** conclusions as to the treatment of 
wounds of the knee joint, especially front line treatment, are valuable: 

“1. All knee joint wounds should be absolutely immobilized at the 
earliest possible moment. 

2. At the first opportunity, they should be roentgenographed and 
prepared for operation. 

3. Essentials of operation: (a) débridement following trail of pro- 
jectile; (b) free exposure of joint; (c) removal of all foreign bodies; 
(d) wounds closed in layers, drainage by gaps in sutures and drains 
down to, but never into, the synovial cavity. 

4. In cases of severe infection, especially by streptococci, wounds 
must be reopened, the synovia sutured to the skin, and Carrel-Dakin 
treatment instituted. 

5. In severe comminutions of articular ends, resection is advised. 

6. In severe and extensive wounds without serious infection, the 
ends of the resected bones should be separated. 

7. In extensive damage to the bones with severe infection, ampu- 
tation is advised. 

Leriche ** has constantly advocated primary resection of joint 
wounds involving the articular ends, but insists that the resection must 
be performed subperiosteally. He strives to regain a periosteal sheath 
or capsule which assures the continuity of the sustaining soft tissues 
and leaves the supporting ligaments intact. He states that as the bone 
tissue reforms, the sheath of periosteum limits as well as aids its 
growth, and that the play of the undisturbed muscles molds it into 
shape. He credits the method to Ollier. 

Leclerc 2 reports fifteen “good results” from eighteen secondary 
resections of the elbow joint for septic arthritis. Eleven patients have 
stiff elbows, two patients have flail joints, one has nearly normal 
motion. In some of the cases, arthrotomy had failed to control the 
sepsis. 


107. Moynihan: Boston M. & S. J., Nov. 22, 1917. 
108. Leriche: Lyon méd., December, 1917. 
109. Leclerc: Lyon méd., October, 1917. 
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Chutro*”® and Alquier and Tanton* report good results from 
resection of the hip joint for septic war wounds. Chutro reports nine 
cases with “functionally capable” joints and an average shortening of 
9 cm. Alquier and Tanton have had twelve cases, with solid ankylosis 
in eleven. 

That resections of joints to control sepsis are not always successful 
and frequently leave very useless limbs is maintained by Osgood,’* 
who reports numerous failures he has observed in a base hospital 
receiving cases from the front. The statistics of Nové-Josserand and 
Tuffier,42* who reviewed, in 1916, the functional results of 1,132 resec- 
tions of joints of the upper extremity and 678 of the lower extremity 
performed for war wounds, 80 per cent. of the primary resections of 
the shoulder and 70 per cent. of the elbows were unsatisfactory, 32 per 
cent. of the secondary resections of the elbow were bad; the primary 
resections of the knee were better than the primary resections of the 
elbow, but the secondary resections of the knee were less successful 
than the secondary resections of the elbow. 

Daw,"™* after a study of the methods for regaining mobility in joints 
stiffened as a result of gunshot wounds, reaches the following con- 
clusions : 

1. Improvement in mobility is more likely to be gained by slight 
movements followed by periods of rest or by slow stretching of con- 
tracted parts rather than by forcible movements carried through a 
large range. 

2. Open operations to obtain mobility are rarely advantageous 
except in the elbow joint. 

3. Passive movements have limited value and are often harmful. 

4. Active movements, especially those of normal use and occupa- 
tion, are as a rule more valuable than surgical measures. 


MOBILIZATION OF JOINTS 


Willems *** may be said to have revolutionized the treatment of 
septic joints, and his methods have been generally adopted by those 
who have observed his results, despite the fact that most surgeons 
because of their former teaching and what they believed had been 
their experience approached the subject with strong prejudice. Willems 
evacuates the effusion or pus in a joint at once by small incisions and 


110. Chutro: Presse méd., October, 1917. 
111. Alquier and Tanton: Jour. de chir. 14, 1917. 
112. Osgood: J. Orthop. Surg., October, 1918. 
113. Nové-Josserand and Tuffier: Bull. de l’Acad. de méd., May 16, 1916. 
114. Daw: British J. Surg., October, 1918. 
115. Willems: Arch. méd. belges, March, 1918. 
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insists upon the patient’s moving the joint by the voluntary action of 
his muscles as soon as he has recovered from the anesthetic. Passive 
motion is absolutely contraindicated. The patient declares he cannot 
do it, but must be persuaded. Willems insists that this immediate 
exercising of the joint is not painful in the true sense of the word unless 
the incision has glued together and a secondary effusion has occurred. 
In this case, this is at once evacuated surgically and the pain on motion 
disappears. With serious damage to the bone ends, Willems admits 
that immediate motion is painful and unwise because it causes dis- 
placements of the fragments, but with fractures of the patella he ties 
silkworm gut around it and starts the patient moving his knee in five or 
six days. Unless the intra-articular fractures preclude the possibility, 
the patients are encouraged to walk with their knee wounds still open. 
Willems maintains that in purulent arthritis this movement and func- 
tion of the joints affords the most perfect drainage and gives the 
most surprising results. 

Caestecker **® describes the application in forty-two cases of Wil- 
lems’ method of puncture, followed by immediate walking, using the 
knee. The puncture is made under stovain local anesthesia, the knee 
having been prepared as for a major operation. The operator stands 
on the patient’s right side, whichever knee is to be operated on. 
With his left hand, he pushes the fluid forward until it lifts the patella, 
and the lateral culdesacs protrude. With the right hand, the bistoury 
is introduced close to the edge of the patella about half way up. As 
the bistoury enters the ca rity, it is moved for a quarter of a circle to 
make the incision gape. Then the operator manipulates the joint to 
force all the fluid out through the puncture hole, held open by the 
bistoury. Then the bistoury is straightened and withdrawn. A small 
loose dressing is applied, and the patient begins to walk as soon as he 
gets off the table. At first, he is afraid to use his knee, but as soon 
as he can be persuaded to take a few steps he finds that it does not hurt 
him and he is “turned loose” with the advice to keep on walking, even 
to the point of fatigue. With simple hemarthrosis, the blood does not 
clot for several days. Whenever clots are found, this indicates 
some lesion in bone or cartilage. Twenty-five hemarthrosis cases are 
described in detail. The cure is very rapid; all objective findings 
returning to normal in three or four days, and the last trace of the 
subjective disturbances vanishing by the end of the first or second 
- week. No tendency to atrophy of any muscle was observed in any 
instance. The effusion returned in 23.5 per cent. of the seventeen 
hydrarthrosis cases and in 4 per cent. of the others, but they yielded 
to a second puncture. He insists that there is no exception to the rule 


116. Caestecker: Arch. méd. belges, March, 1918. 
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that every case of effusion in the knee should be punctured and the knee 
used at once. 

In a later article, Willems and Caestecker*** advise immediate 
voluntary motion and weight bearing after removal of joint mice and 
deranged cartilages from the knee, and report seventeen cases in sol- 
diers, several of whom returned to the front in two weeks. If effusion 
occurs, it is aspirated and motion continued. 

[Ep. Note.—The Editors doubt the necessity, if not the wisdom, 
of these immediate voluntary motions after clean operations for internal 
derangements of joints. Willems admits that in these tightly closed 
cases, these motions are often painful and effusions occur. On the 
other hand, following the meticulous technic of the properly performed 
cartilage or joint mouse operation, the knee being kept at rest or even 
completely immobilized for a week, there is frequently no subsequent 
effusion, little or no pain, and nearly normal motion and painless func- 
tional use in two weeks. It is quite possible to ride a hobby too hard.] 

Kouindjy,™* in a strong article, deplores the fact that joints in the 
neighborhood of wounds are allowed to become stiff from disuse and 
fixation. Judging from the frequent occurrence of these secondary 
ankyloses, which are often more crippling and prolonged than the 
original lesion, surgeons cannot be too often reminded of this fact, 
which in the light of our present knowledge amounts today to nothing 
short of malpractice. 

Hamilton’s **° article on arthroplasty of the thumb and finger joints 
is worthy of comment since these operations have in many surgeons’ 
hands been unsatisfactory. He believes his successes have been due 
to (1) large enough incisions (lateral) to give free access; (2) careful 
modeling of the bone ends to conform to the original contours; (3) 
interposition of free fat fascia autogenous transplants; (4) accurate 
suturing of the soft parts; (5) application of traction for three weeks 
until circulation in the flap has been established ; (6) motion after three 
weeks; (7) absolute asepsis. 

Baer **° has reopened four joints in which arthroplasty with animal 
“ membrane had been performed. In each case, he found that the joint 

space persisted and the lining was perfectly smooth. The microscopic 

examination demonstrated that the membrane is transformed into a 
fibrous tissue which covers the bone and that a joint-like space is 
formed with fibrous walls like a cavity encysting a foreign body. 

The advantages of the membrane are: (1) The joint will retain as 
near its normal size and shape as possible; (2) the simplicity of the 
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120. Baer: J. Orthop. Surg., January, 1918. 
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operation ; (3) the stability of the joint; (4) less chance of infection 
because of the lessened handling; (5) less painful after-treatment, 
because movements are not begun before three weeks; (6) a normal 
joint is the ultimate result, no foreign substance is left, as the mem- 
brane is absorbed within from sixty to one hundred days. 

The membrane must be (1) thin and flexible; (2) tenacious to 
withstand disintegration for from sixty to one hundred days; (3) 
durable; (4) absolutely sterile. The membrane is made thus: The 
pigs’ bladders, carefully selected, are thoroughly cleansed and disin- 
fected and the submucosa obtained. They are then soaked for twenty- 
four hours in a medium hard potassium chromate solution, after which 
they are cut into the proper size, stretched on boards and exposed to 
the sunlight for three days, until the color corresponds to the reduction 
of the chromic salt. After being freed from all their soluble chromic 
salts they are thoroughly dried and are then inserted into sterile glass 
tubes containing chloroform. At the time of operation, these tubes 
are boiled for five minutes. The tube is then broken and the membrane 
placed in normal salt solution for ten minutes before using. 


useful joints with more than 25 degrees of motion, as far as the hip and 
knee are concerned. For the knee, he uses now the horseshoe incision : 
through the patellar tendon, because the time of absolute rest, which is | 
four weeks for the knee joint, allows a perfect union of the divided 
tendon. In several cases of old tuberculosis, the disease has lighted up 
again. 

[Ep. Nore.—The Editors have yet to see any considerable number . 
of cases in which arthroplastic operations have been performed in bony j 


ankylosis of the knee in which the results have seemed in their opinion 

to justify the operation. ] 
Phemister and Miller *** have studied the changes which follow — 4 

the resection of joint surfaces in arthroplastic attempts when no flaps, 

free flaps, and pedunculated flaps were employed. Dogs were operated oa 

on by all these methods and the results showed that it matters little x 

which method is used. The important factors are the construction of 

well fitting joint surfaces, the excision of obstructing tissues, and the 

after-treatment to maintain mobility. 


TENDON TRANSPLANTATION 


Serafini,’*? describing various methods of tendon transplantation 
for radial nerve paralysis, emphasizes a point which the Editors believe 
is of great importance if success in tendon transplantation is to be 


121. Phemister and Miller: Surg., Gynec. & Obst., April, 1918. 
122. Serafini: Chir. d. org. di movimento, April, 1918. 
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secured. This point is that any malposition or deformity must be 
thoroughly corrected before any transplantation is attempted. The 
transplanted tendon always works at a disadvantage at first and ought 
not to be expected to overcome deformity in addition to its new func- 
tional adaptation. 

Nageotte and Sencert '** report success in bridging gaps of from 
3 to 4 cm. in the flexor tendons of the wrist by introducing segments 
of dogs’ tendons which had been kept in alcohol for a month. The 
aponeurosis of the brachialis was drawn over the sutured tendon and 
the skin sutured tight. Great functional improvement was gained. 
The report of their experimental research in the use of these dead, 
preserved tissues is interesting and seems to prove the safety and 
value of their methods. 

Delorme *** examined their case after their article was published 
and found that practically complete use of the hand had been regained. 
He urges the further application of this technic. 

Slomann,'*® in a case of paralysis of the deltoid, supraspinatus, 
infraspinatus, and a part of the pectoralis major, has transplanted the 
long head of the triceps into the acromion process by detaching it from 
the scapula and bringing it backwards around the head of the humerus. 
In six weeks, an elevation of 45 degrees was possible and the patient 
could raise his hand to his mouth. 

Biesalski and Mayer *** have published a book on physiologic tendon 
transplantation. They believe that the frequent poor results from old 
methods of transplantation which have brought the procedure into dis- 
repute are due to the fact that so often the gliding mechanism has 
been destroyed. They have employed two new types of operation: 
(1) transplanting the tendon through the sheath of a paralyzed muscle ; 
(2) transplanting the mesotenon in conjunction with the tendon. 
Fourteen operative procedures have been worked out and are clearly 
illustrated. The book includes a good deal of anatomic and physiologic 
research, the nutrition of the tendons, and the comparative strength 
of the muscles of the leg. 

Duvergey *** has employed the cicatricial tissue, binding together 
old stumps of tendons to form the bridge. He models this into the 
shape of a tendon, and cutting it in the middle, pulls over one end a 
long piece of the excised internal saphenous vein below its junction with 


123. Nageotte and Sencert: Bull. de l’Acad. de méd., Nov. 12, 1918; Presse 
méd., Dec. 9, 1918. 
124. Delorme: Presse méd., Dec. 19, 1918. 
125. Slomann: Wchnschr. f. Aerzt., 1915. 
126. Biesalski and Mayer: Berlin, Julius Springer, 1916. 
127. Duvergey: Presse méd., Jan. 7, 1918. 
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the femoral vein. The cut ends are then reunited and the vein pulled 
down as a sieeve to prevent readhesion., 


CORRECTION OF DEFORMITY 


Putti *** advocates a Z-shaped osteotomy of the femur in cases of 
marked shortening in old fractures of the femur. The bone is sawed 
at a distance from the old fracture. The traction necessary to secure 
the desired lengthening is obtained by means of inserting two long 
screws into the femur above and below the osteotomy and fastening 
them into a stout bar running parallel to the femur, which bar can be 
lengthened at will. He reports gains of as much as 7 cm. 

Fassett '*° states that 2 cm. can be added to the length of an osteoto- 
mized femur, but at a cost of time and hardship which he considers 
too great for the gain. He believes that shortening of the longer limb 
is the better procedure. Six or 7 cm. may be sacrificed without serious 
loss of muscle tone. He considers that the simplest procedure is to 
remove a simple cylinder of bone and to fix the approximated frag- 
ments by a bone splint or a Lane plate. Calvé and Galland,’*° while 
agreeing that shortening of the longer limb is the operation of choice, 
advise a slanting cut of one bone end. The other bone end is left with 
a small button of bone on its end, but so shaped below this button as 
to fit the slanting cut of the other fragment. Above this slanting sur- 
face, a notch is cut, into which the button of bone left on the lower 
fragment is made to fit. This obviates any other method of retaining 
the fragments in place. 


ROENTGENOLOGY 


Sgobbo **! states that several Italian surgeons have noticed that 
callus did not form as usual in certain fractures which had been repeat- 
edly subjected to roentgen-ray examination. A series of experiments 
on dogs has seemed to confirm his suspicions that roentgen rays exert 
an inhibitory influence on callous formation. 

Lawrence '* has devised the following method of obtaining satisfac- 
tory lateral views of the shoulder joint: The patient is placed on his 
well side, the roentgen-ray tube is placed below, the plate is placed on 
top of the affected shoulder. The patient takes a long breath, which 
raises the sternum, and while he holds this deep inspiration, the picture 
is taken. 


128. Putti: Chir. d. org. di movimento, December, 1918. 

129. Fassett: J. Orthop. Surg., September, 1918. 

130. Calvé and Galland: Arch. de méd. et pharm. mil., May, 1918. 
131. Sgobbo: Riforma med., April 13, 1918. 

132. Lawrence: Am. J. Roentgenology, April, 1918. 


Hie 
he 
ii 
we 
a 
a 
> 
ig 
‘a 
4 
&§ 
3 
f 
4K 
‘ 


7 


is 


THE 


tsi 


404 ARCHIVES OF SURGERY 


Snell #** has made a careful study of the shape and ramifications of 


the capsule of the knee joint by injecting the. joint postmortem with 


bismuth paste and taking roentgenograms. 


RESEARCH 


Leriche and Policard *** attempt to clarify our conception of the 
role of the periosteum. The point which they very properly make is 
that the discussion as to whether the periosteum is or is not osteogenetic 
is futile as long as we consider it as an anatomic rather than as a 
physiologic entity. Their researches show that if it is meticulously 
dissected as a fibrous membrane only, it has little or no osteogenetic 
power, but if it is taken with bone cell scrapings or with thin slivers 
of bony tissue immediately beneath it, new bony tissue may be pro- 
duced almost at will. If, in other words, the fibrous membrane is con- 
tacted with living bony tissue it plays its important part in bone 
regeneration and acts as a limiting membrane as well. 

Nystrom *** has made a study. of the sensibility of bone to pain, 
using himself as a confirmatory subject, by having one of his surgical 
friends drill a hole through his own tibia. The periosteum is rich in 
sensory nerves and the marrow possesses a few, but the bone itself has 
no sensibility to pain. If the marrow is irritated over a considerable 
area there is an aching sensation, but a small prick is hardly felt. He 
discovered also that the cartilage of joints and the cartilage of the 
epiphyses were devoid of sensibility. 

[Ep. Nore.—In operating on bone under local anesthesia we have 
been frequently surprised to find that once the periosteum is passed, 
much can be done to bone without any considerable discomfort to the 
patient. } 

Kirsh,’** employing rabbits in his studies, has found that pieces of 
free muscle transplanted into living tissue heal in, but after two hours 
the electrical and mechanical irritability has disappeared and after 
four and eight-tenths hours complete degeneration of the nuclei has 
taken place. The process of regeneration begins early in the trans- 
planted piece and in the muscle from which it has been removed. 


APPARATUS 


Alquier and Tanton *** have published a book on the various forms 
of apparatus which the French have employed to immobilize the com- 


133. Snell: Brit. M. J., June 29, 1918. 
134. Leriche and Policard: Presse méd., March 18, 1918. 
135. Nystrém: Upsala Lakaref, Forhandl. 22: 1917. 
136. Kirsh: Festschr. der Célner Akad., 1915. 
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pound fractures suffered in the war. In their introduction they deal 
with the surgical treatment of these wounds, and then with copious Hi 
illustration discuss the apparatus which in their opinion has proved of p 
greatest value in the French military service. | 
The Medical Department of the U. S. Army *** published in Decem- 
ber, 1917, a Manual of Splints and Appliances, including standardized i, 
surgical dressings. The standard splints were used throughout the Hy 
war, both as transport splints and to a large extent in the base and 
general hospitals overseas and in America, and have proved their value. iM 
Osgood **° has described these transport splints and their use and } 
outlined the purposes of this standardization. He finds they served 
their purpose admirably, embodying as they did, inexpensive construc- ; 
tion, simplicity of design, ease of transport, efficient mechanical prin- | i 


ciple, universal adaptability. The important details of their use were | 
quickly taught by instructors from the orthopedic section and were i} 
readily grasped by the stretcher bearers and regimental surgeons. No | if 
one can estimate the amount of suffering which they saved nor the | 
number of deformities they prevented. 
The lessons which the British Medical Department, through Major- Hit 
Gen. Sir Robert Jones, taught were largely responsible for their adop- tl 
tion by our Army. One order from General Pershing made their Hi 


i 
employment universal to an extent never attained even by the British if 
themselves, although several of the standard splints of the British and it 
American armies were identical. a) 


MISCELLANEOUS ORTHOPEDIC ARTICLES ii 
Graessner **° has examined 492 roentgenograms of the lumbosacral ‘a 
region and found among them 78 cases of spina bifida occulta, or as 7 
he prefers to call them, myelodysplasia. In ten of these, the operation ° 
performed by Cramer showed that soft tissue pressing upon the nerves ; 
was the cause of sensory and motor disturbances. Graessner believes is 
that in industrial accidents these tissues which connect the skin with 4s 
the_spinal canal in cases of spina bifida occulta may be stretched or so 17 


injured by the accident as to cause injury to the nerve elements with 
which they are connected. Thus, the accident may be the exciting 
cause of motor and sensory disturbances remote from the site of 
injury. 


138. Manual of Splints and Appliances, Medical Dept., U. S. Army, Ed. 1, 
New York, Oxford Press, 1917: Ed. 2, Paris American Red Cross. 
’ 139. Osgood: The Transport Splints of the American Army, J. A. M. A., 74: 
734 (Aug. 31) 1918. ; 
140. Graessner: Festschr. der célner Akad., 1915, 
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Hey-Groves '*! has devised an ingenious and, in his hands, a success- 
ful operation for the repair of torn crucial ligaments of the knee joint. 
The principle of his operation consists of utilizing the iliotibial band 
for the anterior crucial and the tendon of the semitendinosus for the 
posterior crucial. In both cases, he retains its upper attachments in 
the thigh and threads them through new canals bored through the fem- 
oral condyles and the tibial head in line with the old torn crucials. 
Sufficient length may be secured to turn them upward again after 
their emergence from the tuberosities of the tibia and thereby form 
new internal or external lateral ligaments of the knee if these have 
been injured or weakened. The knee joint must be fully opened for 
these procedures and Groves was employing, when observed by one 
of the Editors, a U-shaped incision through the infrapatellar tendon 
and lateral expansions. 

McMurray ‘* has repaired a rupture of an internal lateral ligament 
of the knee joint by changing the insertion of the sartorious muscle 
tendon from the inner aspect of the upper end of the tibia to the inner 
aspect of the lower end of the femur, laying it into a groove cut in 
the femoral condyle after the tendon has been carefully exposed and 
isolated from its insertion into the internal lateral ligament. The 
tendon is drawn tight and the ligament sutured, while the knee is in 
the semiflexed position. The knee is retained in a semiflexed position . 
in plaster for three months. 

Askgaard *** estimates that about 25 per cent. of the patients with 
syringomyelia develop joint lesions. Although the joint lesions closely 
resembling those of tabes have remissions and may remain stationary, 
many of the cases demand surgical interference. The rarity of success- 
ful union following resection makes amputation in his opinion often the 
operation of choice in completely incapacitated joints. 

Steindler’s '** work on reconstruction in the hand and forearm in 
congenital defects and paralytic conditions deserves special mention. 
It is the result of wide experience, careful study, and the methods 
which he has employed are original and ingenious. His plastic opera- 
tions on the forearm muscles for poliomyelitis, in which he dissects the 
ulnar group from the inner condyle and inserts it higher up into the 
intermuscular septum, give real though weak power of flexion to elbows 
otherwise lacking it. This power is of greatest importance in allowing 
the patient to bring his hand to his face. Steindler’s work is worthy 
of close attention and is based on sound principles. 


141. Hey-Groves: Lancet, Nov. 3, 1917. 
142. McMurray: Brit. J. Surg., January, 1919. 
143. Askgaard: Hospitalstidende, Aug. 29, 1917. ae re: 
144. Steindler: New York M. J., Dec. 21, 1918. 
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Soutter '** has written a most useful book on the Technic of Opera- 
tions on the Bones, Joints, Muscles, and Tendons. The illustrations 
are clear line drawings and the important operative procedures in both 
adult and children’s lesions are described. We have long felt the need 
for grouping these operations in one work, and for clear description 
of the lines of skin incision, anatomic approaches and actual operative 
technic of the corrective measures. 

Lovett '** makes a plea for more fundamental methods in teaching 
in orthopedic surgery and in medical teaching in general. It is desirable, 
for example, not to describe bow legs and coxa vara as clinical entities, 
but to outline the processes of bone growth, ossification, and the com- 
mon disturbances. Thus rickets would be taken up as the most pre- 
vailing of these disturbances, the changes in shape of the bones resulting 
from mechanical influences. The treatment for the underlying con- 
dition is appreciated, therefore, as the most important element in the 
cure and the local treatment for the local lesion has been given its 
proper background. The necessity for this stressing of the funda- 
mentals was emphasized by the teaching of military surgeons. First 
must come the idea of the principles involved and then the illustration 
of these principles in clinical cases. This is the reverse of the case 
teaching method. In the orthopedic military instruction given by the 
author in the Boston School, the subjects taken up were these: affec- 
tions of joints; diseases and affections of bones; affections of the 
neuromuscular mechanism; static affections; congenital deformities ; 
apparatus reconstruction. 

Sir Robert Jones '** has surely done more than any living man 
toward dignifying and advancing orthopedic surgery. His book on 
Military Orthopedics and his numerous articles give only a meager 
idea of the extent of his untiring work for the reclamation and pre- 
vention of cripples among the British wounded. His estimate that 
50 per cent. of the battle casualties result in impairments of the loco- 
motor function and usefulness of the limbs is probably too low, and 
from 60 to 70 per cent. would be more nearly correct. The British 
Government has finally recognized that orthopedic principles and 
methods are needed for the greatest possible restoration of function in 
these cases. In the prevention of these deformities, the general surgeon 
must share very largely, but for their correction the trained orthopedic 


145. Soutter: New York, The Macmillan Company, 1917. 
146. Lovett: J. Orthop. Surg., August, 1918; A Plea for a More Fundamental 
Method in Medical Teaching, J. A. M. A. 70:1070 (April 13) 1918; Boston M. 
& S. J., April 10, 1919. 

147. Jones: Brit. M. J., Jan. 12, 1918; J. Orthop. Surg., May, 1918; Boston M. 
& S. J., Sept. 26, 1918; London, Cassell, Military Orthopaedics. 
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surgeon is eminently fitted. The orthopedic centers, or as they came 
to be called, the special surgical military hospitals, scattered all over the 
British Isles, represented the ideals which orthopedic surgeons in other 
countries strove to attain. To Sir Robert’s foresight and energy these 
were due. His work has not ceased with the closing of the army hos- 
pitals. A wise government has continued to draw from his store of 
knowledge and his services to the Pensions Ministry have been of 
hardly less value to the Royal Army Medical Corps. We believe that to 
no man does the world owe such a debt of gratitude for lightening the 
enormous burden of the cripple as to Sir Robert Jones. 
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